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The Last of Dollar Silver 


S ALL FOLLOWERS of the silver market know, 
A“ purchases of silver under the provisions of 
the Pittman Act ceased at the end of May, and 
producers who have had the benefit of a high and stab- 
ilized price for over three years must now take their 
chances in the world market. We do not think that we 
are taking a narrow view of the matter when we express 
the belief that the Pittman Act has been one of the 
most, if not the most, beneficent of the wartime legisla- 
tive acts involving industry. The silver was released at 
a precarious time in the affairs of the world, and if it 
had not been forthcoming there would have been much 
more unrest, and possibly revolution, in India. The 
British Government obtained this silver from a non- 
commercial stock: the U. S. Treasury. 

The release of silver under the terms of the Pittman 
Act prevented the silver producers of the United States 
from receiving the extremely high prices for their prod- 
uct which would otherwise have ruled. Their profits 
were curtailed, but this was no doubt a good thing, for 
excessively high peak prices are not, in the long run, 
good for an industry. As the price was stabilized on 
its upward swing, so it likewise was stabilized at $1 per 
ounce on the downward swing, so far as domestic pro- 
ducers are concerned. The United States Government 
and the people neither gained nor lost anything; the 
silver producers lost possible profits when they were 
prosperous, but had satisfactory prices when other 
metals were cheap, at no cost to any one. 

Foreign producers of silver have also benefited indi- 
rectly by the Pittman Act, for if the United States pro- 
duction of silver had been thrown on the market for the 
last three years, the world price of silver would have 
been much lower than it has been. Now the market 
seems better able to absorb it; the reaction so far has 
been slight, and well-informed people look for no pro- 
nounced decline as the American production comes into 
the market. 

It is a mistake to think that the end of the Pittman 
Act means the end of silver mining in the United States 
for the time being. There are scarcely any mines in the 
country which produce silver exclusively. At most of 
the mines the metal is associated with gold, lead, or 
copper. Lead is selling at so satisfactory a price that 
most silver-lead producers will find no trouble in making 
money with silver at 65c. Gold, of course, is as valuable 
as ever. With the silver-copper producers, the price of 
silver is in most instances a minor factor, though the 
total amount of silver produced from such ores is large. 
Worthy of note, also, is the fact that silver producers 
have acquired a momentum during the last three years 
that will benefit them now. Many of them have been 
able to develop their mines and install proper equipment, 
so that now they can make money on 65c. silver, which 
would not have been possible had they had three years 
of adversity. 


New York, June 16, 1923 
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M. I. T.’s New President 


ASSACHUSETTS Institute of Technology now 
MI a new president, after having been with- 

out an executive head since January, 1920, 
when Dr. MacLaurin died. On Monday last, Samuel 
Wesley Stratton was installed in his new office with be- 
fitting ceremony. The appointment isa happy one. The 
man is suited to the institution. The great ability dis- 
played by Dr. Stratton in conducting the affairs of the 
Bureau of Standards at Washington over a period of 
twenty-one years will now be directed to the greater task 
of holding “Tech” true to its traditions and its fame, 
however the scope of its work may widen and the de- 
mands made upon it may increase. He has a reputation 
for ability to direct research on a large number of diver- 
sified technical problems without losing sight of the 
objectives, and while so doing to get the best results. 
Ample opportunity for his talents will be afforded by 
his new employment. 

Dr. Stratton leaves behind him in Washington, as a 
monument, the Bureau which he built up from modest 
beginnings to a point where it is a scientific laboratory 
requiring an appropriation of over $2,000,000 a year. 
The government loses an able official, which loss it is 
bound to feel, even though in Dr. George K. Burgess, 
the Bureau’s new director, it has one who is well fitted 
to carry on the work. 


_——— A ———— 


Endangering Our Foreign Trade 


EN YEARS AGO American business cut a sorry 
figure in the export field. Honors were divided 
among the Germans, the British, and the French, 

with the Germans advancing in tremendous strides to a 
position of world domination. American manufacturers 
were noted chiefly by their absence. Activities credited 
to them were more often than not characterized by 
ignorance or indifference in matters of packing, credit 
relations, foreign languages and customs. Then came 
the war, with a readjustment of international trade rela- 
tions. After some delay America began to figure in 
markets formerly supplied from abroad. Enthusiasm 
for export trade increased, especially as domestic de- 
mand slackened; studying its various phases for a time 
almost became a populer fad, and in the last few years 
the long slow process of building up goodwill abroad 
has been increasingly applied, or so it has been imagined. 
But the truth is otherwise, according to Julius Klein, 
director of the Bureau of Foreign and Domestic Com- 
merce. Mr. Klein charges that the allurements of do- 
mestic boom conditions have caused many of our manu- 
facturers to become apathetic to legitimate requests and 
orders of foreign contacts; that the. sound policy of 
definite allotments for export is being ignored in far too 
many cases. Among the faults cited is the failure of 
home offices to abide by prices at which representatives 
take orders. Only a few such experiences are needed to 
1049 
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sour the foreign customer and cause him to look else- 
where for what he needs. Thus important markets may 
ke lost. Thus, also, national prejudices may be formed, 
affecting the innocent as well as those who are guilty. 

This is unfortunate, for the time is coming 'when we 
will need this foreign business to keep our mills.and fac- 
tories running profitably. Metal producers can hardly 
be included in Mr. Klein’s indictment, for metal is sold 
for export in quite a different manner from that in 
which manufactured products are disposed of. Never- 
theless, in the metal industry we have a good example 
of the importance of foreign demand upon operating 
conditions at home. 

Manifestly, the maintenance of a good export demand 
for merchandise in general will tend to alleviate the 
depressions to which industry is periodically subjected 
in the course of the business cycle, as well as to make 
business even better in boom times. This will be pos- 
sible, however, only by maintaining permanent outlets 
abroad for American products, and this, in turn, depends 
on the creation and preservation of goodwill. For this, 
courtesy and a readiness to serve are prerequisites. 





The Wealthy Osage 


OSSESSION of a Cadillac sedan usually indicates 
Pp: state of at least mild affluence. It suggests the 

Ritz, the opera, the boulevard, the respectful traffic 
officer, and other things in keeping. Down in Oklahoma 
it still suggests affluence, but to many it has doubtless 
come to seem but the almost universal flivver of the 
Osage Nation. When the Cadillac is out of order, the 
Osage is reputed to use a taxi by the day until it is 
repaired. For he is a man of wealth, thanks to the 
discovery of oil and gas on his tribal lands. Really, it 
is disgraceful how these Indians have been maltreated. 
In 1922 alone this tribe of 2,229 individuals received 
a paltry $26,079,300 from their bonuses and royalties, 
giving each man, woman, and child $11,700. Royalties 
have aggregated $1,000,000 a month since 1915, all of 
which has been paid to the Secretary of the Interior, 
and distributed to the tribe, who are, in effect, wards of 
the government. For the eighteen years that have 
elapsed since oil was first discovered, the income totals 
over $136,000,000 up to May 1, 1923. Receipts from 
bonuses and royalties in April were over $6,000,000, 
indicating the present trend. It is said that not so long 
ago a cheaper car was favored by the Indians; as rev- 
enues increased, the Cadillac stage was reached, and 
now, perhaps, the tribe is on the verge of entering a 
Rolls-Royce period. 

Up to March of this year the Osage lands have yielded 
212,000,000 bbl. of petroleum, to say nothing of gas. In 
all, 8,360 wells have been drilled and 3,300 leases 
granted, each covering 160 acres, according to figures 
issued by the Secretary of the Interior. Up to the pres- 
ent, 550,000 acres of the Osage reservation’s 1,500,000 
acres have been found to contain petroleum. 

Terms of the leases are strictly enforced by the gov- 
ernment, and rigid regulations, which the operators 
have endorsed, have been drawn up. Thanks to this 
supervision the Burbank field has been drilled with a 
mathematical regularity, affording the visitor a re- 
markable sight, in contrast with other fields, such as 
the Tonkawa, where the location of holes is left largely 
to the operators to decide. This story of the Osage 


people is one of the most remarkab'e in American 
chronicles. 
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Boys and Bauxite 


VERY THURSDAY EVENING at 7:30 o’clock 
f=: John T. Fuller, general superintendent for 

the American Bauxite Co. at Bauxite, Ark., has a 
very important engagement. Other important appoint- 
ments he may break if occasion arises, but this Thurs- 
day evening engagement is always kept if Mr. Fuller 
is at Bauxite and not sick-a-bed. If he is away, his 
principal assistant takes his place. Mr. Fuller has a 
commodious and unusually comfortable bungalow at 
Bauxite, where he entertains frequent visitors. If any 
of these visitors—even, we imagine, the president of 
the parent company, the Aluminum Company of America 
—than whom no one looms more important in Bauxite— 
happens to be there on Thursday, he can take his choice 
of luxuriating alone at the bungalow or accompanying 
Mr. Fuller to the office. If he is fortunate he will choose 
the latter, for by so doing he will see the results of 
as interesting an experiment in psychology and sociol- 
ogy as one could wish. 

Suppose the visitor elects to go. Promptly at 7:30 
Mr. Fuller takes his place in a plainly furnished confer- 
ence room that adjoins his own office and remarks 
genially to the town manager, who helps conduct the 
ceremony that is to follow, “Well, Tom, better let them 
in.” The visitor probably wonders who “they” are. 
As answer in file twenty-odd boys ranging in age from 
eight to sixteen years; they have twenty-odd tolerably 
combed heads of hair and as many average-clean faces. 
They are dressed plainly but with reasonable neatness, 
and they are clearly engaged in very serious business, 
although currents of mischief can be seen surging 
around not far below the surface. Mr. Fuller is well 
over six feet tall, weighs considerably more than 200 
lb., and can adorn his pleasant countenance with sever- 
ity if need be, so that the proceedings are both dignified 
and at the same time informal enough to be human. 
The roll is called. Each boy answers to his name by 
arising, walking to the center of the room, saluting in 
military fashion and making his report by reference 
to a note book supplied to him for the purpose. He 
displays his badge, a shiny nickel-plated disk bearing 
the inscription “American Bauxite Company Boy 
Police,” and gets a silver 50c. piece, his wages for the 
week. A perquisite that is probably regarded more 
highly than the wage is free admission at all times to 
the Bauxite moving picture palace. A boy who is absent 
is fined his week’s pay; failure to bring his badge to 
the meeting costs him 25c. After the reports a brief 
general discussion follows; Mr. Fuller makes a short 
talk and: the boys are dismissed. The whole thing 
smacks of efficiency and co-operation, and is suggestive 
of good citizenship. 

As in so many other mining settlements, the population 
of Bauxite consists entirely of employees of the company, 
and the general superintendent is responsible for the 
welfare of the community. Bauxite is a town of several 
thousand, and the proportion of family men is large. 
Naturally, there are lots of boys, and boys are naturally 
prone to “raise Ned.” Mr. Fuller conceived the scheme 
of establishing the Boy Police to combat a growing law- 
lessness among these embryo citizens. He had the town 
manager, the superintendent of schools, and the preach- 
ers make him lists of the “bad” boys. He selected the 
names that appeared on all the lists so as to be sure to 
get the worst and called a meeting of the boys. He gave 
them a fatherly talk, and then he broached his plan of 
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establishing the police. ‘It has worked wonderfully. In 
emergency the boy policemen report to the chief of the 
regular police. They are leaders among the other boys, 
and accordingly have much influence with them. They 
are not authorized to use force in the execution of their 
duties. Their weekly reports to Mr. Fuller recite 
irregularities that have not demanded immediate atten- 
tion. Here are a few of the many matters to which the 
boys attend: 

They prevent blocking of culverts; unauthorized cut- 
ting of trees; damage to vacant houses and fences; 
and wasting of water. They report leaky water pipes; 
bad places in roads; and accumulations of pools of 
water where malarial mosquitos can breed. They gather 
up tin cans in which rain may collect for the comfort 
of other mosquitos. They keep boys from riding and 
risking their bones on the trains that carry bauxite 
from the mines. They have given information on which 
bootleggers were apprehended. That the plan pleases 
the boys is indicated by the fact that there are fifty ap- 
plications on file for places on the force. 

As to Mr. Fuller, he has every reason to be gratified. 
The plan promotes better conditions around the mines 
and the town; it results in a better community spirit, 
and in better morale among the workers. It thus saves 
money for the mining company. That is good mine 
management. Aside from all this, he no doubt cherishes 
the personal satisfaction that he is helping twenty boys 
to grow up into more useful men. 

I ae 


Other Curb Brokers in Difficulty 


[ore New York Curb brokerage houses have 
gone into the hands of a _ receiver — including 
one that is said to have been the largest and most 
powerful of all—one that did 35 to 40 per cent of all 
the business that was transacted on this exchange. 
Fortunately, the crash does not seem to be such a bad 
one as those of a year or two ago in which the Ruskay 
firm and other members of the Consolidated Stock 
Exchange were involved; there seems to be a good 
chance that those who intrusted their money and secur- 
ities to Jones & Baker will, in time, be paid back 
approximately in full. But they will have many mo- 
ments of anxiety and will lose the use of their money 
and securities while the investigation is being made. 

Mining men are particularly interested in the New 
York Curb market, for it is here that most of the trad- 
ing is carried on in the stocks of the generally less 
important mining and oil companies. The stocks of 
many of the most reputable companies are listed on the 
Curb, but they are usually companies whose stocks have 
a par value of $1 instead of $100. Small traders would 
rather have a hundred shares of a $1 stock than one 
share of a $100 stock, though the equity is the same in 
either case. 

The reputation of some members of the New York 
Curb among conservative financial men is none too good. 
We once inquired of a man well acquainted with the 
affairs of Wall Street for the name of a Curb broker 
of established reputation, who never did any so-called 
bucketing, and who was honest and above reproach in 
every way. He replied “There ain’t no such animal.” 
Possibly this is taking a somewhat too pessimistic view 
of the situation, but the fact remains that unsound 
practices are all too common. 

The question naturally arises as to what a smail in- 
vestor or speculator should do if he wants to buy a 
security traded in on the Curb, whether it is the stock 
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of a resourceful mining company like the United Verde 
Extension, the New Jersey Zinc, or the Nipissing, or 
the stock of some prospect or small mine, examples 
of which we will forbear mentioning. We suggest two 
methods, either of which is better than entrusting 
money to some uncertain broker. Go to your local bank, 
talk the matter over with the manager, and get him to 
buy the stock for you through his established connec- 
tions. Should there be any loss, the responsibility 
will then be his, and you will have the benefit of his 
advice. Or, if preferred, write direct to any of the 
old-established reputable members of the New York 
Stock Exchange. Failures are not unknown on this 
exchange, of course, but the likelihood of such a hap- 
pening among the best companies is exceedingly small. 
They will gladly buy Curb securities as well as those 
dealt in on the big exchange, doing the business through 
their established agents, whose responsibility they have 
investigated. Here, again, the responsibility of a Curb 
failure is shifted off from the shoulders of the ultimate 
buyer. The disadvantage of buying through a bank 
or established Stock Exchange house is that they will 
not carry unseasoned stocks on margin; you must buy 
outright. But as this is the only way such stocks should 
be bought any way, except by professional traders, this 
restriction should really be classed as an advantage. 

While we are on the subject, we wish to warn our 
readers against the information about mining com- 
panies contained in brokers’ circulars. It is almost 
always misleading; only the bright side of the picture 
is given, and it is painted with red paint. Brokers 
of the highest grade do not issue market letters of the 
type we have in mind. 





Metallurgical Efficiency 


N INTERESTING TECHNICAL ITEM is to be 
A found in that section of the Phelps Dodge Cor- 
poration 1922 annual report that deals with the 
progress of the Moctezuma Copper Co., a subsidiary 
operating in northern Mexico. Interest has been 
evinced in many quarters as to the metallurgical effi- 
ciency of the plant at Nacozari, the flow sheet of which 
was modified and the mill redesigned by Mr. Kenyon 
Burch. From the report in question it appears that 
295,004 tons was milled during the year, containing 
3.089 per cent copper as sulphide and 0.089 per cent as 
oxide. The concentrates produced comprised 43,699 
tons assaying 10.02 per cent, and 30,280 assaying 14.86 
per cent. The tailing contained 0.135 per cent copper 
as sulphide, which shows an extraction by concentration 
equal to 96.7 per cent of the total sulphide-copper con- 
tent of the ore. The metallurgical results, the report 
states, have fully met expectations. 

From this statement it would appear that optimism 
was a feature of preliminary estimates. The mechan- 
ical troubles and difficulties attendant on starting up 
the mill, the report adds, were surprisingly few. This 
explains, in large part, the reason for the metallurgical 
efficiency. The applicability of a scheme of operation 
to a particular ore may be worked out to the limit of 
experimentation, human reasoning, and research; but 
the crux of the matter is the method of application. The 
mechanical practicability of a process is the determin- 
ing factor; it is one that demands broad experience 
in design and operation, and a recognition of funda- 
mental engineering principles. 

Metallurgists will look forward to learning details 
of the work being done at the Nacozari concentrator. 
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“Engineering and Mining Journal-Press” is not responsible 

for statements or opinions published under “Discussion.” 

In many cases the views expressed are diametrically 
opposed to editorial policy and belief. 


Recording Claims With Land Office 


THE EDITOR: 

Sir—In connection with the discussion of the so-called 
‘“‘Arentz Bill,” there has been much criticism offered of 
the requirements that mining claims should be recorded 
with the United States Land Office. As any United 
States Commissioner or county clerk can accept a filing 
for transmission to the Land Office of the district, this 
need not be the hardship that it has been supposed it 
would be, and it would afford protection to the miner 
in a direction in which protection is now lacking. Under 
present conditions the Land Office has no record of a 
claim until application to patent it is filed. An office 
may receive an application under a non-mineral law for 
a tract of land on which a mining claim may have been 
maintained for years. There is nothing on its records 
to show the existence of the mining claim, so it allows 
the non-mineral application. Then, notwithstanding 
the fact that his right may be years older, the mining 
claimant must bring an action against the other, and, 
furthermore, ‘because he has no standing so far as the 
Land Office records show, he must assume the burden of 
proof in the trial of the case. If the mining claim were 
of record at the Land Office, any application for the same 
land would be rejected, or the non-mineral applicant 





would be required to start the action and assume the - 


burden of proof in showing the illegality of the mining 
claim. 

This one thing alone has been the cause of endless 
trouble, considerable bloodshed, and much expense on 
those who are least able to bear it. 

Of course, to be of value a record must be sufficiently 
definite to identify the land positively on the plats. 
Such a description as that usually found, for example, 
“Commencing at a stake which is about five miles 
southerly from John Doe Mountain and running thence 
900 ft. northeasterly and 600 ft. southwesterly,” is of 
no value as a record. To answer the purpose the de- 
scription should either be by legal subdivisions or by 
an actual metes and bounds survey tied to a govern- 
ment survey corner. Both of these requirements are 
open to objection on the ground of expense, as in the 
majority of cases a survey would be necessary to estab- 
lish the legal subdivision on which a claim might be 
situated, and the claim owner would rather spend his 
money on his claim, at least until he knew he had one 
worth surveying. 

I believe that it would be a wise provision to make 
recording at the Land Office optional with the claim 
owner. This would afford him protection against con- 
flicts with applicants under the non-mineral land laws, 
and the objection as to expense could be met by crediting 
the cost of the survey to first year’s assessment work. 

San Francisco, Calif. LEROY A. PALMER. 





The Mystery of A. O. S. M. Revealed 


THE EDITOR: 

Sir—In the Engineering and Mining Journal-Press 
issue of May 12, 1923, I was surprised to find in the 
editorial news a criticism of a small circular issued a 


short time ago. Considering the editorial rather than 
scientific character of the criticism, it is probable that, 
acting upon an opinion very generally received, the most 
noble reply would be sijence, but this, although signifi- 
cant, might be by some readers misunderstood, and I 
therefore offer a few explanations. 

Re “A. O. S. M. (whatever that may mean)”—my 
qualification for the right to use these initials was de- 
rived as follows: 

1. Attending a school for the preparation of mine 
managers and battery superintendents for five years, 
passing with credit practically every subject upon the 
syllabus, winning various prizes and receiving, in com- 
petition, a government mining scholarship for three 
years at the Otago University School of Mines, New 
Zealand. 

2. Attending the Otago University School of Mines 
for four years (the scholarship was extended one year), 
passing with credit every subject upon the syllabus and 
winning the school medal in petrography and miner- 
alogy. 

3. Serving in the various occupations of a miner in 
coal and metal mines, working in mills and upon geo- 
logical surveys. 

The “A. O. S. M. (whatever that may mean),” was 
the result of the above. That is all it was intended to 
convey and that is all I believe the public cares to 
know. Not wishing, however, to be outdone in polite- 
ness, I add the interpretation: ‘Associate of the Otago 
University School of Mines.” 

Regarding your criticism of various statements I 
made respecting examinations of ore deposits in volcanic 
regions, I was still further surprised, as I was not 
aware that these indicated anything very new in geol- 
ogy. The statements I made are simply the result of 

1. About sixteen years’ training and experience in 
ore deposits in volcanic regions. 

2. A fairly complete knowledge of the researches 
carried on for the ten years preceding the year 1923. 
This does not mean textbook publications but the publi- 
cations by scientific societies and institutions of the 
researches of eminent American and foreign scientists 
upon voleanics, and the active volcanoes of the world; 
laboratory researches upon differentiation, and a con- 
siderable opportunity upon my part to study the results 
of such researches in the field. 

Regarding your statement of the surface limits of 
a propylitized zone being “a matter of mere observa- 
tion open to most,” I certainly differ, considering that 
such work requires at least a thorough knowledge of 
petrography, mineralogy, and inorganic chemistry. 

Regarding the criticism of the three remaining state- 
ments, at the present time it must, I believe, be analyzed 
as but a personal opinion. I welcome, however, intel- 
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ligent scientific criticism, based upon scientific facts, 
believing, with Huxley, that the scientific aim should be 
“To follow truth with singleness and honesty of pur- 
pose.” I would be glad to hear the reasons for your 
emphatic negative to my statements, but while the 
Engineering and Mining Journal-Press continues to 
publish such as the following, “This is one of the valu- 
able points which our geological study has brought to 
light and should serve to eliminate prospecting in non- 
favorable areas’—same issue, page 837—I do not feel 
it necessary to offer explanations. GEORGE E. HYDE. 


Los Angeles. 
ee 


Mechanical Sampling of Ore 
THE EDITOR: 

Sir—With reference to the article “Mechanical 
Sampling of Ore,” by Messrs. Demond and Halferdahl, 
in the issue of Aug. 12, 1922, I think the following 
comment may be made: 

They divide all ores to be sampled into two classes 
(p. 284)—base-metal ores, and precious-metal ores; but 
their subdivisions of these overlap, and no indication 
is given as to when these subdivisions are to be chosen. 

A reference to previous work in this subject appar- 
ently shows that all the standards likely to be required 
in sampling have already been set by R. H. Richards. 
Of his work, C. H. White, in “Methods in Metallurgical 
Analysis,” p. 9, says: 

“In problems of sampling there are so many unknown 
quantities, and these are subject to such great variation, 
that a mathematical treatment of the subject does not 
yield results of a very practical character. The most 
reliable way to determine what size of sample should be 
taken from an unknown ore, is to sample a large lot of 
it in duplicate; ... if the assays from the two samples 
are not concordant, within the limit of error in assaying, 
the whole lot is sampled in duplicate again. . . . In this 
or a similar way . .. the smallest lot that may be taken 
for a sample of each of various grades of ores has been 
determined in many mining districts. These results have 
been brought together and tabulated in convenient form 
by Prof. R. H. Richards (as follows) : 


Pounds to Very Low Low-grade Rich Very Rich 





Be Taken Grade or or or or 
in Very Uni- Uniform Medium Medium Spotted Excessively 
Sampling form Ores es Ores Ores Ores Spotted Ores 
Ore qh (2) (3) (4) (5) (6) 
Diameter of the largest particle in mm.——————.{ 
20,000 207 114 76.2 50.8 31.6 5.4 
10,000 147 80.3 53.9 35.9 22.4 3.8 
5,000 104 56.8 38.1 25.4 15.8 4.4 
2,000 65.6 35.9 24.1 16.1 10.0 1.7 
1,000 46.4 25.4 17.0 11.4 z.4 1.2 
500 32.8 18.0 12.0 8.0 5.0 0.85 
200 20.7 11.4 7.6 5.1 3.2 0.54 
100 14.7 8.0 5.4 3.6 2:4 0.38 
50 10.4 a7 3.8 2.3 1.6 0.27 
20 6.6 3.6 2.4 1.6 1.0 0.17 
10 4.6 a2 t2 ‘3 0.71 0.12 
5 3.3 1.8 1.2 0.80 0.50 sate 
2 2.1% 4 0.76 0.51 0.32 
1 ES _ 0.80 0.54 0.36 0.22 
0.5 1.0 0.57 0.38 0.25 0.16 
90 grams 0.66 0.36 0.24 0.16 0.10 
45 grams 0.46 0.25 0.17 Gole Aven. 
22.5 grams 0.33 0.18 ee  céaes -) devus 
grams 0.21 Geer © -sekeee > Giese 8 86©= ate 
4.5 grams Wee Sete los ea oe eae 
2.25 grams eee sartewle Tate 86S ee 
Constants 
- 2 2 2 2 2 2 
when diam. 
is ininch, 303 1,000 2,220 5,000 12,800 441,000 
isin mm. 0.47 1.55 3.46 a.42 19.9 686. 


The last three lines show the constants I have found 
belonging to the weights for each class of ore. The 
weights put forward by Richards are most definitely 
bound together, for any class of ore, by an equation of 
the form suggested by Demond and Halferdahl, 

W= kh. & 
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where W = weight of sample in pounds, 

d = diameter of particles, 

a = constant, 

k = aconstant depending on the class of ore, and 

on whether d is stated in inches or milli- 
meters. 

It is fortunate that such a simple exponent for d is 
involved. 

Therefore, unless these weights quoted by Richards 
are found to be erroneous, there is no need to do other 
than apply them as carefully as may be found to be 
necessary. 

It may be possible to connect the numerical coefficient 
in the above formula with the ratio of values in the 
particles of highest and lowest value. 


Queenstown, Tasmania. ALFRED T. FRY. 


The Magnetic Separation of Pyrite 
and Blende 
THE EDITOR: 


Sir—I note the comments by Mr. E. Hedburg on 
“Magnetic Separation of Complex Lead and Zinc Ores” 
and his statement that differential floation is not only a 
difficult process but that the flotation concentrates pro- 
duced are objectionable to the smelters. In his magnetic 
practice he roasts the iron sulphides until they are 
magnetic. We treat a zinc-pyrite concentrate at Ed- 
wards. The zinc is of the “Black Jack” variety, contain- 
ing 5.25 per cent iron chemically combined in the zinc 
crystal. 

Our mill consists of jigs and tables, which eliminate 
the limestone and give and iron-pyrite-zincblende con- 
centrate. This concentrate contains two parts zinc- 
blende and one part iron pyrite. We pass the wet con- 
centrate, which assays approximately 30 per cent, in 
water to the wet electric separating tables. These tables 
have steel riffles on reciprocating decks. Powerful 
magnets are suspended above and below these decks, and 
under the influence of the magnetic flux we so change 
the effective specific gravity of the zinc-blende crystal 
that it washes sideways across the riffles and the pyrite 
travels out between the steel riffles, as any sulphide 
concentrate would on an ordinary concentrating table. 
By this method we are able to raise the grade of our 
concentrate to a shipping product, and to produce a 
nearly clean pyrite. The cost of this operation is about 
25c. per ton of concentrates so treated. 

The machines, as operated at present, have a capacity 
of twenty-two tons per machine per twenty-four hours. 
They recover 95 per cent of the zinc fed them, 5 per 
cent being lost in the pyrite. No roasting is required, 
and if a greater tonnage were treated per day the opera- 
ting cost could be reduced to approximately 10c. per ton. 
This cost is not the cost of the crude ore, but is based 
on the cost of treating 100 tons of mixed sulphide daily. 
These machines have been in operation at this property 
for several years and have treated over 150,000 tons of 
sulphide concentrates. 

These machines are capable of separating zine sul- 
phide from iron pyrite and lead sulphides, provided the 
zine sulphide is of the black variety. Iron and lead sul- 
phides are unaffected by the magnetic forces. The 
machines are built by The Magnetic Ore Separator Co., 
and the inventor is Mr. Joseph Weatherby, Harrisburg, 
Pa. The machine will separate chalcopyrite from pyrite 
ina satisfactory manner. NORTHERN ORE COMPANY, 

Edwards, N. Y. by W. R. Wade, Manager. 
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Metallurgical Engineers of Note 
JOHN MICHAEL CALLOW 


more enviable reputation in any part of the world 

where ores are subjected to mechanical concen- 
tration than John Michael Callow. He was born in the 
village of North Repps, Norfolk, England, on July 7, 
1867. At the age of six- 
teen, after receiving the 
ordinary English gram- 
mar-school education, he 
was apprenticed to a 
firm of engineers, also 
taking an engineering 
course in the Norwich 
School of Art, and the 
South Kensington exam- 
inations in applied sci- 
ence. Owing to some- 
what poor health as a boy, 
his studies were broken 
into at the age of eight- 
een by a sea voyage ona 
sailing ship to Australia, 
he being away from 
home a year. It was dur- 
ing his visit to Aus- 
tralia that he had his 
first experience in min- 
ing and milling, at Balla- 
rat and in a stamp mill 
at Charters Towers. He 
also spent some time on 
a cattle ranch in Queens- 
land. In October, 1888, 
Mr. Callow sailed for 
New York and _ went 
from there direct to 
Colorado, where, upon 
advice of his physicians, 
he led an outdoor life, 
farming in partnership 
with a cousin for two 
years. From 1890 to 
1893 he was associated as mechanical draftsman with 
the firm of Stearns-Roger at Pueblo and Denver, and in 
1894 assisted the late Phillip Argall in the design of 
the Metallic Extraction Co.’s works near Florence, Colo., 
at that time the largest dry-crushing, roasting, cyanide 
leaching plant in the United States. Following some 
mining and milling experience in San Juan County, 
Colorado, in 1899 with the Golden Horn company, Mr. 
Callow joined the staff of Samuel Newhouse and moved 
to Salt Lake City, conducting experimental work on the 
Boston Consolidated ores at Bingham and at the Cactus 
mine, near Milford, later designing and building the 
Annie Laurie mill, a dry-crushing plant operating in 
Sevier County, Utah, on porphyry ores. It was during 
Mr. Callow’s experimental work on the Cactus ores that 
he developed and placed on the market the settling tank 
and traveling-belt screen that bear his name and that 
have had such a world-wide application. About the 
same time he also devised what became known as the 
Callow cone. In 1906 Mr. Callow set up in business in 


| XNEW MEN are better known or have attained a 
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JOHN MICHAEL CALLOW 





Salt Lake City under the corporate name of the General 
Engineering Co., taking in with him two or three of his 
early associates, erecting their own building, conducting 
an ore-testing plant, and taking up the design and con- 
struction of ore-treatment plants. In 1914, after study- 
ing the flotation process 
for about five years, Mr. 
Callow applied for his 
first patent on the Callow 
pneumatic flotation 
machine, which has be- 
come so largely adopted 
and which perhaps 
more than anything else 
has made his name a 
household word among 
engineers and metallur- 
gists. The Callow flota- 
tion machine was in- 
stalled in the National 
Copper mill at Mullan, 
Idaho, in March, 1914, 
was a complete success 
from the start, and is 
now being used by many 
of the largest plants in 
the United States. Mr. 
Callow was consulting 
engineer for the Inspi- 
ration Copper Co. when 
that company’s present 
mill was built, that be- 
ing the first large-scale 
installation of the pneu- 
matic cells which bear 
his name. During the 
eighteen years that Mr. 
Callow’s company has 
been in business, it has 
tested thousands of dif- 
ferent ores from all over 
the world, designed and 
built many mills, developed a number of machines both 
for laboratory use and mill practice, has established an 
eastern office in New York and agencies abroad, has 
lived through good times and hard times, and has be- 
come one of the best-known firms of metallurgical en- 
gineers, thanks to the guiding hand and ability of its 
president, John M. Callow. A clever inventor, a deep 
student, capable of unusual concentration, a most per- 
sistent and indefatigable worker, with a large amount 
of practical experience, he has honestly earned the en- 
viable reputation that he has gained. Five years after 
coming to this country Mr. Callow returned to England, 
where he was married to Roberta Moore in 1893, return- 
ing to the United States soon after. They have four 
children, three of them being young ladies. Though he 
makes his home in Denver, Mr. Callow is a frequent 
visitor to New York and to the various mining camps 
of the country. He is a member of the A.I.M.E. and is 
now serving on the Institute committee on milling 
methods. 
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The Equilibrium Diagram of the System Cu.,S—FeS 


An Investigation of Reactions Which Have an 
Important Application in the Smelting 
of Copper Sulphide Ores 


Associate 


ONTGEN was 
probably the first 
to attempt a seri- 


ous investigation of the 
equilibrium _ relations 
of the system Cu,S— 
FeS. Data concerning 
the character and com- 
position of the sul- 
phides used by him are 
not available, but his 
results are plotted in 
Fig. 1. He found the 
melting point for iron 
sulphide to be 1,133 
deg. C. and for copper 
sulphide to be 1,085 deg. C. He also found a series of 
seven compounds, and at least one definite eutectiferous 
range lying between the limits iron sulphide 80 per cent 
and iron sulphide 60 per cent and having a melting point 
of about 890 deg. C. 

Baykoff and Troutneff were the second investigators 
who attempted to determine the equilibrium of this 
system. These investigators found that the two sul- 
phides were completely soluble in each other in all pro- 
portions when just molten, and also when just solid, 
the liquidus showing a minimum freezing point at 
about 955 deg. C. (Fig. 1), with a composition of 55 per 
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Fig. 1—Results of investigations by Baykoff and Trout- 
neff (indicated by broken line), and by Réntgen 
(indicated by full line) 


cent FeS and 45 per cent Cu,S. No points of similarity 
exist between the results obtained by these two investi- 
gators and those obtained by Roéntgen. 

Bornemann and Schreyer at a slightly later date made 
a further investigation of the system, resulting in the 
discovery of at least four compounds (Fig. 2), a series 
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of solid solutions, a 
transformation in the 
solid state at 915 deg. 
C. between the limits 
iron sulphide 89.5 per 
cent and iron sulphide 
50 per cent, and a 
eutectiferous range 
between the limits FeS 
87 per cent and FeS 52 
per cent having a melt- 
ing point of about 970 
deg. C. The curve ob- 
tained by Bornemann 
and Schreyer in its 
general outline closely 
resembies that obtained by Réntgen and does not in the 
least resemble that obtained by Baykoff and Troutneff. 
The work of Bornemann and Schreyer was the last 
attempted so far as published results show, but it is 
known that research has been conducted in several 
jaboratories, the results of which has not been published. 

In the work to be described FeS was prepared from 
sulphur and Swedish wrought iron. The iron was 
examined microscopically, but was not analyzed for iron 
content. The microscopical examination revealed that 
the material contained a remarkably small amount of 
slag. The iron was cut into pieces about 43 in. long, 
placed in a No. 12 graphite crucible, and heated in a 
coke pot furnace to a bright redness, at which time sul- 
phur was thrown on it. When all the iron had appar- 
ently united with the sulphur, the material was heated 
until thoroughly fused, when the entire melt was poured 
into an iron mold, cooled, broken into small pieces, re- 
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packed in the crucible with sulphur, and again melted. 
This procedure was continued until no more sulphur 
was taken up by the melt, as shown by analyses made 
from time to time during the preparation of the sul- 
phide. The only exception to the above procedure was 
that after the melt had absorbed all the sulphur it would 
hold, the fusion was allowed to cool in the graphite 
crucible, and, after cooling, the crucible was broken 
away from the cold sulphide, which was thereupon care- 
fully cleaned of all pieces of adhering crucible material. 
The final product was a crumbly, crystalline material 
having the composition Fe, 63.27 per cent; “insoluble,” 
0.47 per cent; and S, by difference, 36.26 per cent. The 
FeS content, calculated on the assumption that all the 
iron exists.as sulphide, was 99.52 per cent. 


PREPARATION OF THE COPPER SULPHIDE 


The Cu,S was prepared from specimens of electroly- 
tic copper furnished by the Perth Amboy plant of the 
American Smelting & Refining Co. The original ma- 
terial analyzed: Cu, 99.93 per cent; Fe, trace; S, 0.042 
per cent; O, 0.056 per cent. The copper was sawed into 
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much as possible the current used by the furnace. The 
current could be held down to 60 amperes with compara- 
tive ease, and with that current flowing it was quite 
easy to reach a temperature of 1,300 deg. C. in twenty- 
five minutes. 

The temperatures were measured by a platinum- 
rhodium thermocouple connected to a Leeds and North- 
rup continuous curve drawing potentiometer. It has 
three distinct ranges, and a guaranteed accuracy of 
one-half of 1 per cent throughout its entire range. Fig. 
5, shows a typical cooling curve obtained with this in- 
strument. 

The pyrometer was calibrated by obtaining the milli- 
volt deflection produced when substances of known melt- 
ing point were melted and allowed to cool slowly in the 
kryptol resistance furnace. The cold junction of the 
thermocouple was kept in a bath of ice in a thermos 
bottle during all determinations. As the potentiometer 
has three distinct ranges, that range was chosen which 
would give the greatest deflection using a platinum- 
rhodium thermocouple, with the result that the deflec- 
tion was four times what it normally would have been. 


To line voltage 











Fig. 3—Resistance furnace used in tests, (see Jeffries. Gran-Annular Electric Furnace, “Met. & Chem. Eng.,” 
Vol. 12, 1914, p. 154. Also, Fulton, “Constitution and Melting Points of Copper Slags,” “Transactions” A.I.M.E.., 
Vo’. 44, 1912, p. 769) 


small pieces, placed in a No. 12 graphite crucible in the 
pot furnace, and boiled in sulphur until no further 
traces of metallic copper were evident. The partly sul- 
phidized material was next melted with more sulphur, 
poured into a mold, cooled, broken into small pieces, re- 
packed in the crucible with more sulphur, and again 
melted. This procedure was continued until the melt 
would take up no more sulphur as shown by analyses 
made from time to time during the preparation of the 
sulphide. It was then allowed to cool in the crucible, 
and after cooling the crucible was broken away from the 
cold sulphide, which was thereupon cleaned of all adher- 
ing particles of the crucible material. The final sulphide 
was a dense lustrous material, analyzing: Cu, 79.75 per 
cent; S, 20.06 per cent; Fe, trace; “insoluble” (by dif- 
ference), 0.19 per cent; and having a Cu,S content, 
based on the copper analysis, of 99.83 per cent. 

The sketch of the furnace used in determining the 
cooling curves is shown in Fig. 3. It is a carbon resist- 
ance type furnace, using in this instance Kryptol instead 
of carbon for resistance material. The furnace was con- 
nected in series with a 115-volt a.c. circuit, through an 
ammeter, and a carbon resistance control to regulate as 





The substances used in calibration were zinc, salt, and 
copper. All these were melted in graphite crucibles, 
using a cover of petroleum coke. The freezing points 
and deflections obtained were as follows: 


Millivolts Deflection 


+ Degrees C. 
Freezing point of zinc................ 420 9.2 
Freezing point of salt................ 800 24.2 
Freezing point of copper.............. 1,083 36.8 


The standardization was rechecked from time to time 
during the taking of the cooling curves, but no appreci- 
able changes were found. 

The charge used in determining the cooling curves 
consisted in all instances of 100 grams of material in a 
No. 00 graphite crucible. The fusions were made under 
a cover of petroleum coke to exclude all possibility of 
oxidation, and the atmosphere in the furnace was also 
a reducing one owing to CO gas from the hot kryptol. 
The hot junction of the thermocouple was protected by a 
fused silica tube. One heating curve and one cooling 
curve only were run for each melt unless for some 
reason a poor curve was obtained, whereupon the fusion 
was repeated until concordant results were obtained. 

It will be noted that the freezing point of iron sul- 
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Table I—Data From Which the Equilibrium Diagram 
(Fig. 4) Was Constructed 
Percentage Composition of Charge Temperature of Retardation, Degree C. 


FeS Cu2S 
100 0 1,163 
90 10 1,140 1,005 948 
1,130 
85 15 1,100 1,000 952 
80 20 1,070 1,000 950 
1,076 995 946 
75 25 1,045 995 950 
79 a.5 1,007 950 
70 30 1,000 951 
997 952 
69 31 1,006 952 
68 32 1,005 950 
67.5 aa: 5 995 950 
65 35 996 950 
984 
62.5 32.5 995 951 
60 40 998 950 
997 952 
50 50 1,008 990 
1,002 
45 55 1,042 
40 60 1,060 
1,050 
35 65 1,062 
30 70 1,068 
1,070 
20 80 1,100 
10 90 1,115 
1,110 
0 100 1,128 


phide is given as 1,163 deg. C. Others who have in- 
vestigated this system have found freezing points con- 
siderably at variance with this value. It must be borne 
in mind, however, that considerable difficulty is en- 
countered in the manufacture of iron sulphide because 
iron is soluble in iron sulphide (Friedrich, Metallurgie, 
Vol. 7, 1910, p. 257 et seq.), and therefore it is easy to 
obtain an iron sulphide that closely approximates the 
theoretical, but decidedly difficult to completely sul- 
phidize all the traces of iron. Various investigators 
have found the freezing point’ of FeS as_ follows 
(Fulton, “Principles of Metallurgy,” 1910, pp. 292 to 
294): 
Freezing Point of FeS 


Composition of Freezing 


Sulphide Point 

Investigator Fe Degrees C. Substance 
Friedrich, 
, Na eee 63.59 36.41 1,171 FeS 
Bornemann, 
Matater 46, VEE. OF. vio acs ceccceccs 63.59 36.41 1,194 FeS 
Bornemann, 
Metallur te, Vol. 64............000. 63.70 36.21 1,189 FeS plus Fe 
Bornemann, 
Metallur te, Vol. 64............02005 63.25 36.75 1,203 FeS plus S 
Friedrich, 
Metallurjte, Vol. 56...........-.00. 61.75 38.25 1,192 FeS plus S 
Réntgen, 
Metallurvie, Vol. 3, p. 479.......... ? : 1,133 ? 
Tammann 
Zeit. fur Anor. Chemie, Vol. XLIX,p. 320 ? ? 1,300 ? 
Bornemann, 
Metallur te, Vol. 6, p. 619.......... 99.58percent FeS 1,158 ? 
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Fig. 4—Equilibrium diagram, system Cu,S—FeS 


Of these data we do not consider the temperatures 
obtained by Tammann, Réntgen, and Bornemann (Fe, 





1Fulton records these as melting points, but they are more accurately des- 
ignated as freezing points. 
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63.25; S, 36.75) to be reliable. The discrepancies exist- 
ing between the freezing points obtained by Friedrich 
and Bornemann, both using FeS of theoretical com- 
position, can be accounted for possibly by the type of 
apparatus used. 


Similar discrepancies exist in the freezing point de- 
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Fig. 5—Typical cooling curve 


terminations for cuprous sulphide (Cu,S). Here again 
it must be borne in mind that copper is soluble in 
cuprous sulphide (Heyn and Bauer, Metallurgie, Vol. 3, 
1906, p. 73) and that the last remaining traces of 
metallic copper do not readily sulphidize. The com- 
position of the cuprous sulphide used and the freezing 
points obtained by various investigators are as follows: 
(Fulton, “Principles of Metallurgy,” 1910, pp. 292 to 
294): 
Freezing Point of Cu.S 


Composition of Freezing 
. Sulphide Point, 

Investigator Degrees C. Substance 
Heyn and Bauer, 
Mertallur jie, Vol. 3, p. 78........... CueS 99.71 1,127 CuwS +S 
Mall wr ie, Vol. 52 CueS 

ae u 100 1,135 Cu 

Friedrich, " 
Metallur ie, GM ies akacscacoeeas CueS 78.6 1,101 Cus + S 
Réntgen, 
Metallur.ie, Vol. 3, p. 479.......... 1,085 Cu2S (?) 
ee ea ee CusS 95 1,110 Cu + Cu 
pS a | eee Cu 5 
Bornemann and Schreyer, 
Metalluroie, Vol. 6, p. 619.......... CuS 99 1,105 CuS + S 
Hayward, 
Bulletin A. ¥. M. E.........5.00.... Co 99.13 1,130 Cus8S + S 


It is probable that the freezing point obtained by 
Friedrich using 100 per cent Cu,S is correct, and that 
obtained by Heyn and Bauer using 99.71 per cent Cu,S 
is correct for that composition, but it is doubtful if the 
other freezing points are in agreement with the com- 
position of pure cuprous sulphide. 

The equilibrium diagram (Fig. 4) is of the usual 
type in which the sulphides are completely soluble in 
each other when liquid, but only partly soluble in each 
other when solid, the two branches of the liquids curve 
intersecting at a point below the freezing points of the 
pure constituents. There is a decided eutectiferous 
range extending from about 92.5 per cent FeS to 50 
per cent FeS. A transformation in the solid state at 
high temperature between the same limits is also pres- 
ent. There are no indications of the presence of chemi- 
cal compounds, and no evidences of transformations in 
the solid state at low temperatures. The diagram is, 


with the exception of the transformation in the solid 
state, self-explanatory. 
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The eutectic of FeS and Cu,S is present in all mix- 
tures between 90 per cent FeS and 50 per cent FeS. It 
is absent in mixtures containing 95 per cent FeS; con- 
sequently, the upper limit falls between 90 per cent FeS 
and 95 per cent FeS, but the exact position was not 
determined. The ratio of eutectic to iron-rich solid 
solution increases rapidly until the composition, 68 per 
cent FeS, 32 per cent Cu,S, is reached, when the amount 
of iron-rich solid solution is very small, indicating that 
the eutectic composition is close to this composition. A 
mixture was then tried containing FeS 67.5 per cent, 
Cu,S 32.5 per cent, but it was found on examination 
that the quantity of eutectic was, if anything, slightly 
less than in the preceding melt. The eutectic composi- 
tion has therefore been indicated as falling between 
67.5 per cent FeS and 68 per cent FeS. 

A curious phenomenon was noted in certain melts of 
composition ranging from FeS 45 per cent to FeS 15 
per cent. This phenomenon consisted of a swelling of 
the cooling charge and was always accompanied by the 
separation of metallic copper. Bornemann and Schreyer 
(Metallurgie, Vol. 6, 1909, p. 619 et seq.) observed this 
same phenomenon. In explanation of it they have re- 
viewed the opinion of Réntgen (Revue de Metallurgie, 
Vol. 3, 1906, p. 484), who held that the metallic copper 
present is due to the formation of the iron sulphide 
FeS,, but neither Rontgen nor Bornemann and Schreyer 
have offered any proof for their contention; in fact, 
Bornemann and Schreyer state that “one can consider 
that the metallic copper does not exist”—a contention 
with which few will agree. Baykoff and Troutneff 
(Revue de Meta'lurgie, Vol. 6, 1909, p. 519) likewise 
observed the swelling of the cooling charge and the 
bursting of the crucible. They have advanced the ex- 
planation that the swelling is due to the separation of 
metallic copper, which seems probable. To explain the 
appearance of the copper they have advanced two chemi- 
cal reactions between Cu,S and FeS, either one of which 
would result in the formation of metallic copper. 

The first reaction results in the formation of metallic 
copper and chalcopyrite: 

Cu,S + FeS = Cu + CuFeS, 
and the second reaction results in the formation of 
metallic copper and a peculiar mixture of sulphides 
thus: 
2 CuS + FeS = (CuS, Cu,S/FeS) + Cu 

The reactions, from a theoretical standpoint, balance, 
but a decided gap exists between the writing of a 
chemical equation and the probable occurrence of the 
reaction. 

In the present research the greatest precipitation of 
metallic copper was found to be in mixtures containing 
75 per cent Cu,S, 25 per cent FeS, but in certain melts 
less metallic copper had formed than in others of the 
same composition. An attempt was therefore made to 
prove whether the amount of metallic copper was a 
function of the temperature to which the mixtures were 
heated during melting. For this, two mixtures were 
chosen, each containing 75 per cent Cu,S and 25 per 
cent FeS. The first was heated to a temperature of 
1,260 deg. C., or about 190 deg. C. above the meiting 
point, and then allowed to cool slowly in the furnace. 
The second melt was heated to about 1,120 deg. C., or 
about 50 deg. above the melting point, and then allowed 
to cool slowly in the furnace. In cooling, the melt heated 
to 1,260 deg. C. swelled and burst the crucible, whereas 
the melt heated to 1,120 deg. C. solidified without appar- 
ent swelling. Both specimens were next ground down 
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longitudinally, polished, and examined for metallic 
copper. The melt heated to 1,260 deg. C. showed much 
metallic copper, whereas that heated to 1,120 deg. C., 
showed but little metallic copper. No attempt was made 
to measure the areas of solid solution and of metallic 
copper. 


Wuy IRON IS PRESENT IN SILICEOUS MAT ES 


The fact that in the specimen heated to 1,260 deg. C., 
there was much metallic copper appears to be in accord- 
ance with certain facts well known concerning the two 
sulphides, FeS and Cu,S. Le Chatelier and Ziegler 
(Bulletin de la Société d’Encouragement pour VI dus- 
irie Nationale, Vol. CIII, 1902, p. 368) have shown con- 
clusively that FeS when heated to temperatures above 
1,200 deg. C. loses sulphur by distillation, leaving be- 
hind metallic iron. This fact offers an easy and logical 
explanation for the occurrence of metallic iron in sili- 
ceous mattes. It likewise furnishes a foundation for 
the argument that the metallic iron formed reacts with 
the Cu,S to form Cu and FeS according to the equation 

Fe + Cu,S = 2Cu +- FeS 

This is a reaction capable of experimental proof. To 
this end two experiments were tried using iron filings 
and Cu,S as the charge, and in each instance a copper 
button was obtained and a matte filled with small pieces 
of metallic copper. 

Baykoff and Troutneff (in the previous citation) have 
maintained that Cu,S loses sulphur in like manner, but 
if this is so it seems strange that no metallic copper 
was found when heating pure Cu,S well above its melt- 
ing point. 

The question naturally arises as to metallic copper 
being an equilibrium product. To determine this, 
several mixtures ranging in composition from 50 per 
cent FeS to 10 per cent FeS were prepared, melted very 
carefully, and allowed to cool slowly in the furnace to 
room temperature. The solid buttons of matte were 
then placed in an electric muffle furnace, heated slowly 
to 1,000 deg. C., and held at that temperature for 
twenty-four hours. The specimens were then cooled 
slowly in the furnace, ground down longitudinally, 
polished, and examined. The polished specimens showed 
no free metallic copper, so if any was formed it had 
been absorbed. 

The results of efforts working with melts in which 
metallic copper occurs actually confirms the results of 
Bornemann and Schreyer, previously mentioned, but the 
conclusion has been arrived at in an entirely differ- 
ent way. 

It seems probable that by carefully regulated methods 
of melting, taking special care not to heat too long or 
at too high a temperature, it is possible to reduce the 
presence of metallic copper to a minimum if not to 
eliminate its presence entirely. 

The mattes in which the metallic copper was observed 
are all above the range of commercial mattes. To ascer- 
tain the effect of prolonged heating on lower-grade 
mattes, three melts were made in graphite crucibles 
using 20 grams Cu,S and 30 grams FeS corresponding 
to the chemical composition Cu, 31.9; Fe, 39.2; and S, 
29.9 per cent. The mixtures were covered with char- 
coal and the temperature of the furnace was maintained 
at 1,100 deg. C. for three and three-quarter hours. One 


crucible was removed after forty-five minutes, another 
after an additional hour, and the third after a further 
When cold, the matte buttons were 
The values 


time of two hours. 
crushed, sampled, and analyzed for sulphur. 
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obtained were 28.69, 28.63, and 28.25 per cent respec- 
tively, indicating a loss during melting followed by a 
gradual loss by distillation of sulphur from the molten 
matte. 

It seems fair to assume from the above facts that 
the loss of sulphur in a reverberatory smelting furnace 
which has usually been ascribed entirely to oxidation 
may to some extent be due to distillation, the amount 
of such distillation being a function of the temperature 
of the bath and the time the molten matte remains in 
the furnace. It is probable that the change in the matte 
composition in the reverberatory would be greater than 
the change under the reducing conditions obtaining 
in the crucible, for in the furnace the iron freed by the 
distillation of the sulphur would be to a large extent 
oxidized and would enter the slag. The reason for the 
non-appearance of metallic copper in the low-copper 
mattes is probably due to the fact that the iron freed 
by the distillation of sulphur is dissolved by the excess 
FeS present instead of reacting with the Cu,S. 

There remains to be discussed the transformation in 
the solid state occurring at 950 deg. C. Just what 
causes this transformation is not wholly apparent. 
However, it is probable that it is due to a dimorphic 
change in the crystal habit of one of the two constitu- 
ents, probably the Cu,S. For a while the change was 
considered as being concerned with the FeS, but Le Cha- 
telier and Ziegler (in the previous citation) found that 
the change in the FeS took place at about 130 deg. C., 
and therefore it cannot be looked upon as contributing 
to the transformation now under discussion. Baykoff 
and Troutneff (previous citation) maintain that at ele- 
vated temperatures Cu,S crystallizes as octahedra of 
the cubic system, whereas at low temperatures it is 
rhombohedral (Hayward, Bulletin A.I.M.E., February, 
1914; Bornemann, Metallurgie, Vol. V, 1908, p. 18). 
In this connection we wish to refer to the opinion of 
Rosenhain (“Hardness of Solid Solution,” Proceedings 
of Royal Society, Series A, Vol. 99, 196 et seq.), who 
says that X-ray analysis proves that in a metallic crystal 
the atoms of the metal are arranged in certain definite 
ways on a space lattice, and that the arrangement may 
vary in detail from one metal to another, not only in 
regard to the nature of the lattice (cubical or other- 
wise) and the occupied points, but also in regard to 
the normal interatomic distance or lattice of the metal. 

What has been said concerning solid solutions of 
metals applies with equal force to all solid solutions. 
It is possible to imagine in a case like the present that 
the percentage of FeS in great excess over that of Cu,S 
would delay the crystalline change in the Cu,S until the 
tendency for the change to take place becomes so great 
as to overcome the effects of the FeS. With decreasing 
percentages of FeS and increasing percentages of Cu,S 
the change would take place with greater ease and with 
less evolution of heat and would eventually disappear 
or become so slight as to escape unnoticed. This was 
actually found from the cooling curves to be the case, 
and it likewise furnished an explanaton for the trans- 
formation in mixtures containing less than 55 per 
cent FeS. 

The discussion immediately preceding is more or less 
speculative, but in an attempt to solve the problem ten 
samples were prepared as follows: 


FeS melted and cooled slowly in the furnace. 
FeS melted and quenched from freezing in ice water. 


FeS 80 per cent, Cu.S 20 per cent. Cooled slowly in 
furnace. 
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FeS 80 per cent, Cu.S 20 per cent. 
‘sng in ice water. 

FeS 70 per cent, Cu.S 30 per cent. 
furnace. 

FeS 70 per cent, Cu.S 30 per cent. 
solidification point in ice water. 

Cu.S cooled slowly in the furnace. 

Cu.S quenched from solidification point in ice water. 

FeS 80 per cent, Cu.S 20 per cent. Quenched from liquid 
by pouring into ice water. 

FeS 70 per cent, Cu.S 30 per cent. Quenched from liquid 
by pouring into ice water. 


These samples were submitted to E. C. Bain, Cleve- 
land Wire Division, National Lamp Works, of the Gen- 
eral Electric Co., Cleveland, Ohio, for X-ray examina- 
tion. Mr. Bain’s report bears out the contention that 
the Cu,S is soluble in FeS. There was no difference in 
pattern between the quenched specimens and those 
cooled slowly in the furnace, indicating that the exother- 
mic reaction cannot be prevented by quenching. Un- 
fortunately, no samples containing over 50 per cent 
Cu,S were submitted for X-ray examination, and conse- 
quently no results are available to strengthen or weaken 
the conclusions reached concerning melts containing 
over 50 per cent Cu,S. 


Quenched from freez- 
Cooled slowly in 


Quenched from 


Key to Photographs 


Note: No photograph of the microstructure of FeS was ob- 
tained, for the material was entirely too brittle to permit polishing. 


1. 90 per cent FeS, 10 per cent Cu.S. Cooled slowly in 
furnace. Eutectic + FeS-rich solid solution. 

2. 80 per cent FeS, 20 per cent Cu.S. Cooled slowly in 
furnace. Eutectic + FeS-rich solid solution. 

3. 80 per cent FeS, 20 per cent Cu.S. Quenched from 
freezing. Eutectic + FeS-rich solid solution. 

4. 80 per cent FeS, 20 per cent Cu.S. Quenched at eutec- 
tic. Eutectic + FeS-rich solid solution. 

5. 80 per cent FeS, 20 per cent Cu.S. Quenched at 950 
deg. C. Eutectic + FeS-rich solid solution. 

6. 75 per cent FeS, 25 per cent Cu.S. Quenched at freez- 
ing. Eutectic + Fe-S rich solid solution. 

7. 75 per cent FeS, 25 per cent Cu.S. 
eutectic. Eutectic + FeS-rich solid solution. 

8. 75 per cent FeS, 25 per cent Cu.S. Quenched at 950 
deg. C. Eutectic + FeS-rich solid solution. 

9. 70 per cent FeS, 30 per cent Cu.S. Cooled slowly in 
furnace. Eutectic + FeS-rich solid solution. 

10. 68 per cent FeS, 32 per cent Cu.S. Cooled slowly in 
furnace. Almost entirely eutectic. 

11. 67.5 per cent FeS, 32.5 per cent Cu.S. Quenched at 
eutectic. Probably eutectic + slight amount of Cu.S-rich 
solution. 

12. 67.5 per cent FeS, 32.5 per cent Cu.S. Quenched at 
950 deg. C. Same as for No. 11. 

13. 67 per cent FeS, 35 per cent Cu.S. Quenched at 
freezing. Evuctectic + Cu.S-rich solid solution. 

14. 65 per cent FeS, 35 per cent Cu.S. Quenched at 950 
deg. C. Same as for No. 13. 

15. 60 per cent FeS, 40 per cent Cu.S. Cooled slowly in 
furnace. Cu.S-rich solid solution, with a small amount of 
eutectic. 

16. 50 per cent FeS, 50 per cent Cu.S. Cooled slowly in 
furnace. Almost entirely Cu.S-rich solid solution. 

17. 50 per cent FeS, 50 per cent Cu.S. Cooled slowly in 
furnace. Annealed at 1,000 deg. C. for twenty-four hours 
and cooled slowly in the furnace. Cu.S-rich solid solution 
with very slight amount of eutectic. 

18. 40 per cent FeS, 60 per cent Cu.S. Cooled slowly in 
furnace. Cu.S-rich solid solution with unabsorbed con- 
stituent. 

19. 40 per cent FeS, 60 per cent Cu.S. Cooled slowly in 
furnace. Annealed at 1,000 deg. C. for twenty-four hours, 
cooled slowly in furnace. Cu.S-rich solid solution. Unab- 


Quenched at 


sorbed constituent disappeared. 


20. 30 per cent FeS, 70 per cent Cu.S. Cooled slowly in 
furnace. 


Cu.S-rich solid solution + metallic copper. 
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Photomicrographs of FeS—Cu,S mixtures, and pure Cu,S, Nos. 16 to 27. (About X 50) 


21. 30 per cent FeS, 70 per cent Cu.S. Cooled slowly in 
furnace. Cu.S-rich solid solution. 

22. 30 per cent FeS, 70 per cent Cu.S. Cooled slowly in 
furnace. Annealed at 1,000 deg. C. for twenty-four hours, 
cooled slowly in furnace. Cu.S-rich solid solution. 

23. 20 per cent FeS, 80 per cent Cu.S. Cooled slowly in 
furnace. Cu.S-rich solid solution, copper and unabsorbed 
constituent. 

24. 20 per cent FeS, 80 per cent Cu.S. Cooled slowly in 
furnace. Cu.S-rich solid solution. Unabsorbed constituent 
has disappeared, as has also the metallic copper. 

25. 10 per cent FeS, 90 per cent Cu.S. Cooled slowly in 
furnace. Cu.S-rich solid solution. 

26. 10 per cent FeS, 90 per cent Cu.S. Cooled slowly in 
furnace. Annealed at 1,000 deg. C. for twenty-four hours, 
cooled in furnace. Cu.S-rich solid solution. 

27. 100 per cent Cu.S cooled slowly in furnace. 


CONCLUSIONS 


From the work done, as detailed in this presen- 
tation, the following conclusions have been drawn: 


1. The system Cu,S—FeS forms a solid solution at 
the FeS end of the series with limiting solubility at 
about 92.5 per cent FeS and at the Cu,S end of the series 
with limiting solubility at 50 per cent Cu,S. 

2. The eutectic range extends from about FeS 92.5 
per cent to FeS 50 per cent. 

3. The eutectic composition falls between FeS 68 per 
cent and FeS 67.5 per cent with a melting point of 
995 deg. C. 

4. There is a transformation in the solid state at 
950 deg. C., which is probably attributable to dimorphic 
change in the Cu,S. 

5. There are no compounds between Cu,S and FeS. 

6. The freezing point of FeS is 1,163 deg. C. and of 
Cu,S is 1,128 deg. C. 

7. A loss of sulphur takes place by distillation from 
molten FeS. The resulting Fe in part dissolves in the 
remaining FeS and in part reacts with Cu,S, producing 
Cu and FeS. 
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Factor—Typical Contracts Shown 
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HOSPHATE ROCK 
a is chiefly used, 


after treatment 
with acid, as an_ in- 
gredient of artificial 


fertilizers. A small quan- 
tity is finely ground and 
used directly as fertil- 
izer. Lesser quantities 
find application in mak- 
ing phosphoric acid and 
phosphorus. Phosphorus 
is a common ingredient 
of matches and the strik- 
ing surface on boxes of 
safety matches; it enters 
in small proportion into 
phosphor-bronze, phos- 
phor-copper, and phos- 
phor-tin, and also is used 
,or incendiary bullets 
and smoke screens, and in sundry other applications. 

The quantity of phosphate rock consumed raw by 
farmers for direct application to the soil is less than 
100,000 tons annually, compared with a total domestic 
consumption of approximately 1,500,000 tons. The prin- 
cipal users of phosphate rock are the manufacturers of 
fertilizers. Some of these manufacturers mine the rock 
themselves. 
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VARIOUS FORMS IN WHICH PHOSPHATE ROCK 
May Occur 


Phosphate rock is a sedimentary deposit containing 
phosphate of iime. It occurs as a hard rock inter- 
stratified with beds of sandstone, shale, or other sedi- 
ments; as amorphous nodular concretions or pebbles in 
stream deposits; and as a residuum from the decom- 
position of phosphatic dolomite or limestone, or other 
rocks containing phosphate of lime. Another type of 
deposit commonly classed as phosphate rock is the 
porous coralline or other limestone of tropical islands 
which has been permeated with phosphate leached from 
guano. 

Phosphate deposits of the western United States, 
Algeria, Tunis, Morocco, and Egypt are hard-rock beds 
of the first type. Amorphous nodular deposits occur 
in South Carolina, part of Florida, Wales, England, 
Belgium, north-central and eastern France, and Russia. 
The deposits in Tennessee, Kentucky, and some of those 
in Florida are residual. Leached guano deposits are 
found on the islands of Aruba, Curacao, and Sombrero, 
in the West Indies, and on Christmas, Ocean, Makatea, 
Angaur, and other islands in the Indian and South 
Pacific oceans. 

The reserves in the United States are fairly well 
known and are estimated at 6,000,000,000 tons. Re- 
serves of high-grade rock in Algeria and Tunis have 





been estimated at 300,000,000 tons. No information is 
at hand regarding the quantity of phosphate rock in 
Egypt, Morocco, or in Europe, except that Russia is 
believed to have 80,000,000 tons in one of its fields. The 
deposits in the South Pacific islands are estimated at 
70,000,000 tons. 

The world’s output of phosphate rock is 4,000,000 to 
6,000,000 tons annually, of which about one-half is 
mined in the United States. The next largest produc- 
tion is made in northern Africa. 

The United States has the largest known deposits of 
phosphate rock in the world, and can supply the needs 
of other countries as well as her own. Since mining 
began, in 1868, about 60,000,000 tons have been mined, 
or 1 per cent of the reserves. 

Florida produces about 80 per cent of all the phos- 
phate rock mined in the United States, but under ordi- 
nary conditions more than 40 per cent of her output is 
exported. Tennessee ranks second in production. The 
yield from South Carolina, Kentucky, Utah, Idaho, and 
Montana is comparatively small, although the western 
states contain large deposits. 


Phosphate Rock Mined in 1919-21, by States 


In Long Tons 








State 1919 1920 1921 
RM a oes ilar an oe GA 1,254,609 3,255,720 2,088,251 
RR NI rs cine 49,032 42,709 Soltek 
Tennessee and Kentucky............. 530,973 627,677 332,962 
UR ON Sogo eh ea ia wae 16,93 48,895 4,961 
Eso Fos Oe ec ees se 1,851,549 3,975,001 2,426,174 


The following table shows the proportion of total 
exports to total sales of domestic rock in the United 
States from the years 1913 to 1921. The exports de- 
creased from 44 per cent of the production in 1913 to 
6 per cent in 1917 and 1918, but rose to 35 per cen 
in 1921. 


Phosphate Rock Marketed in and Exported From the 
United States, 1913-1921 


Proportion of 

Quantity Exports to 

Marketed Exports Total Sales 

Year (Long Tons) (Long Tons) (Per Cent) 
DN ack oes chore 3,111,221 1,366,508 44 
1914.. 2,734,043 964,114 35 
AE COREE Ee 1,835,667 253,421 14 
Mc dc Aan ere aie 1,982,385 243,678 12 
BREE Fits oes Ceres 2,584,287 166,358 6 
Eaters eM ae oe 2,490,760 143,455 6 
UR eee nL Eta an aes 2,271,983 378,731 17 
Sees eho ccbe < Dace crek 4,103,982 1,069,712 26 
OAS Sota sk teeta ete eines 2,064,025 733,312 35 


As the use of complete fertilizers is largest in the 
long-cultivated soils of the cotton, corn, and tobacco 
fields of the eastern and southern states, and as phos- 
phate rock constitutes less than one-half of those fer- 
tilizers, it follows that the fertilizer manufacturing 
plants are in the areas of large consumption. Phosphate 
rock for domestic use goes from the washing and drying 
plants near the mines directly to the fertilizer factories. 
Complete fertilizer plants with acid :chambers, and 
plants without acid chambers, but having rock-grinding 
and acidulating machinery, are most numerous in Ala- 
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bama, Georgia, Maryland, North Carolina, South Caro- 
lina, Virginia, and Ohio. Other states not unimportant 
as users of phosphate rock for manufacturing fertilizer 
are Florida, Texas, and California. Georgia has by far 
the largest number of fertilizer plants of all kinds, 
including dry mixing plants. 

As most of the phosphate is produced in Florida and 
Tennessee and most of the factories are in the neigh- 
boring states in the cotton and tobacco belt, it is ap- 
parent that the greater part of the phosphate used in 
the United States is shipped by rail comparatively short 
distances, although a considerable quantity of Florida 
phosphate goes by sea to Harvey, La.; Alexandria, Va.; 
Baltimore, Md.; and Carteret, N. J. Most of the Florida 
hard rock is exported and is shipped from Fernandina, 
Jacksonville, and Tampa. Florida land pebble, on the 
other hand, is largely consumed in this country, and 
shipped by rail or boat from Tampa or vicinity. 


CHIEF MARKETS ARE ABROAD 


The chief markets for Florida high-grade hard-rock 
phosphate are European countries, particularly Ger- 
many, Denmark, Sweden, Norway, Netherlands, Bel- 
gium, and Spain, named about in the order of impor- 
tance as consumers. Small shipments are made occa- 
sionally to England, Canada, and other countries. 

Florida pebble phosphate goes to the eastern and 
southern United States, to western and central Europe, 
particularly to Spain, England, Netherlands, Ireland, 
and Scotland, and to Japan. Germany and Austria were 
heavy buyers of pebble phosphate before the war and 
may be again when their financial condition improves. 

Tennessee and Kentucky rock is used in the central 
and southern United States. 

The market for phosphate from the Idaho-Utah- 
Montana field is largely the fertilizer plants on San 
Francisco Bay. Lesser quantities come east to St. Louis 
and Chicago, and shipments of a few thousand tons have 
been made from Idaho to Japan and Hawaii. 


SEASONAL FLUCTUATIONS IN DEMAND 


In normal times shipments from the mines to 
domestic plants are made during the entire year, but 
possibly the demand for phosphate is greater in Decem- 
ber, January, and February, for making fertilizer for 
spring distribution, and in July, August, and Septem- 
ber to make the fertilizer used for fall planting. There 
is a uniform demand on the part of those manufacturers 
who make their own sulphuric acid. Those who buy 
their acid often discontinue receiving phosphate during 
the fertilizer shipping season in spring and fall. How- 
ever, some of these latter receive phosphate every month. 

The fertilizer manufacturers in Europe have two 
seasons—the spring campaign through March and April 
and the fall campaign from mid-August to the end of 
October. The times in between are used by them to 
manufacture and store fertilizer for the shipping 
seasons. Shipments of phosphate from Florida are 
affected accordingly to some extent, but the fluctuations 
are not well defined, because of the space foreign manu- 
facturers have available for storing rock. 

Probably the greatest volume of buying in Ten- 
nessee is after the fertilizer season is over—say July, 
August, and September. This is because then rock is in 
greatest supply, on account of good weather, and pur- 
chases are wisely made by the buyers when the stocks 
are large. In Florida, however, there is no marked 
seasonal buying of phosphate, and, unlike Tennessee, 
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production is hampered in the summer months by tor- 
rential rains. 

Phosphate rock is mainly calcium oxide (CaO) and 
phosphoric anhydride (P,O,). It contains also a small 
per cent of silica, and oxides of iron and alumina. It is 
sold on the basis of its content of tricalcium phosphate 
(Ca,P,0,), called, also, tribasic phosphate of lime or 
bone phosphate of lime (B.P.L.), which constitutes 60 
to.80 per cent of the rock. An increase in price is 
allowed for exceeding the specified percentage of tri- 
calcium phosphate and a reduction is made for exceed- 
ing the maximum of impurities or moisture. Florida 
hard rock, for example, is sold on a guarantee of 77 
per cent minimum tribasic phosphate of lime on a dry 
basis, 3 per cent maximum iron and alumina combined 
on dry basis, and 23 per cent maximum moisture. Some 
Tennessee phosphate is sold under the following guar- 
antee: minimum 72 per cent bone phosphate of lime: 
maximum 53 per cent oxides of iron and alumina; 
maximum 8 per cent moisture. 

Following is a table of the grades of phosphate rock 
as sold: 

Grades of Phosphate Rock 


a 
Iron and 


B.P.L., Alumina, Moisture, 

Minimum Maximum Maximum, 

Per Cent Per Cent Per Cent 
Florida hard rock. ........ ; 77 3 2:3 
Florida land pebble. ....... 79/77 3 2 
Florida Jand pebble. ....... ‘ 77/76 3 3 
Florida land pebble. ....... 75 3 3 
Florida land pebble. ....... 75/74 3 3 
Florida land pebble. ....... a 70 3 3 
Florida land pebble. ... j 68 3 3 
Florida land pebble. ... 5 68 /66 3 3 
Tennessee blue rock. . . : a 65 3 3 
Tennessee blue rock : ee eps 70 3 2 
Tennessee brown rock........... 78 a 2 
Tennessee brown rock.......... 3 75 5 3 
Tennessee brown rock.................. 72 5.5 3 
Tennessee brown rock.................. 70 6 3 
Tennessee brown rock (ground).......... 70 es 
Tennessee brown rock (ground).......... 65 


The figures in this table mean that the rock is guar- 
anteed to carry at least the stipulated per cent of bone 
phosphate of lime, and not more than the per cents in- 
dicated of iron and alumina, and moisture. As ground 
rock is usually applied to the soil without acidulation, 
iron and alumina, not being objectionable in these cir- 
cumstances, are not usually guaranteed in ground rock. 

There are no specifications as to hardness of rock. 
Tennessee phosphate rock is designated by its color as 
blue, brown, and white rock. The material as sold 
ranges in size from 10 to 12 in. lumps in Tennessee 
rock to ground rock that will pass a screen having 100 — 
meshes to the linear inch. For electric furnace use, 
4 to 1 in. lumps free from fines command a premium. 

Both hard rock and pebble phosphate are washed to 
free them from fines, as most of the impurities of a 
phosphate deposit are in the earth, clay, or sand matrix. 

Quantities handled vary from the carload of 30 or 40 
tons on domestic railroads to the ship of 2,500 to 8,000 
tons, and the size of orders runs from small lots like 
250 tons, up to the manufacturer’s requirements for a 
year. Most phosphate miners now refuse to contract 
for more than one year in advance. 

Phosphate for export is shipped. either in full and 
complete cargoes or in part-cargoes, generally about 
one-half capacity of the vessel. One ton of hard rock 
occupies one cubic yard, and by taking a half cargo of 
phosphate a steamer has proportionately more space 
left for light-weight cargo, such as cotton and naval 
stores. 

The price is based on a certain stipulated content of 
tricalcium phosphate. If the phosphate content is above 
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the stipulated per cent, there is an allowance to the 
seller of a certain sum per unit for each unit or frac- 
tion thereof above the guaranteed per cent, and if the 
phosphate content falls below, an allowance to the 
buyer of a stated sum per unit for each unit that the 
shipment falls short of the agreement. If the iron and 
alumina combined is guaranteed 3 per cent with rise to 
4 per cent, then an allowance is made the buyer for each 
fraction of a unit above 3 per cent, but the seller may 
not be allowed an increase in price if the iron and 
alumina content is below 3 per cent. One of my in- 
formants states the premium and penalty conditions as 
follows: 

“Premiums—In standard phosphate contracts, which 
sellers insist on and buyers sometimes agree to, when- 
ever the I. & A. (iron and alumina) as shown by 
analysis is less than the guaranteed maximum, one unit 
of B.P.L. is added to the analysis result for each unit 
of such decreased I. & A. For each unit of B.P.L. that 
this corrected result shows above the guarantee the 
seller pays a premium varying from 15c. to 25c. per unit 
per ton. 

“Penalties—Under contracts insisted on by all buyers 
and agreed to by most sellers, whenever the I. & A. 
exceeds guarantee, two units of B.P.L. are deducted 
from the analysis result for each unit of such excess 
I. & A. For each unit that this brings the analysis 
result in B.P.L. below the guarantee, a penalty of 15c. 
to 50c. per unit per ton is exacted.” 


METHODS OF SAMPLING USED 


As the price is based on a chemical analysis, all ship- 
ments are sampled. Sampling is done either by hand or 
by automatic sampling devices. One method is for the 
buyer to take as sample every fiftieth tub or bucket as 
material is delivered. Domestic phosphate is usually 
sold subject to sampling by seller and analysis by two 
commercial chemists. Export phosphate is analysed by 
two commercial chemists in the United States, or by 
two foreign chemists, the mean of the two results to be 
taken as the true content. Should the chemical analysis 
of any sample as ascertained by the chemists vary more 
than 1 per cent in tribasic phosphate of lime or one- 
half of 1 per cent in iron and alumina combined, then a 
part of the sample is sent to a referee chemist for 
analysis of the ingredient at fault, and the mean of the 
two results more nearly approximating each other is 
accepted as final. All expenses of sampling and analysis 
are equally divided between buyer and seller. 

Phosphate rock is sold by the long ton (2,240 lb.) and 
ground rock by the short ton (2,000 lb.) Domestic rail 
shipments from the eastern fields are sold upon f.o.b. 
mine weights, as determined by the Southern Weighing 
and Inspection Bureau or railroad. The sale is on 
actual weight and moisture is not considered unless 
above the guarantee. Domestic vessel shipments are 
usually sold upon the weight as determined by the han- 
dling railroad cr terminal company at port of loading. 

Export phosphate rock is sold either upon the port of 
loading weights as determined by the railroad or ter- 
minal company, or upon the out-turn weight at port of 
discharge. Foreign buyers receive an allowance for all 
moisture, the phosphate being billed on a dry basis. In 
general, sellers undertake to specify railroad weights at 
point of shipment and only rarely do they agree to 
accept buyer’s out-turn weights. Ten per cent more or 
less at seller’s cption is usually allowed as fulfillment of 
tonnage covered by sales contract. 
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As phosphate rock is sold on a dry basis or on a 
maximum moisture content of 3 per cent, the rock must 
be dried in some way and kept dry. The common 
method of drying is in rotary kilns using fuel oil. The 
old method of piling the rock on cord wood under a shed - 
and burning it has been discontinued because wood is too 
scarce and expensive. Florida hard-rock miners ship 
the wet rock in open cars to port, where it is dried, 
stored, and loaded on steamers by privately owned ter- 
minal plants. Florida land pebble is dried at the mines. 
Several mines may unite in the use of a single drying 
plant. The dry land pebble is shipped in specially de- 
signed small covered railroad cars to port, or in box cars 
to the interior. Finely ground phosphate rock loaded in 
bulk is shipped in box cars lined with building paper to 
prevent sifting. 

Wet rock is shipped in open-top, bottom-dump, coal 
cars or gondolas of 50 tons’ capacity, and the railroads 
require a loading limit of 10 per cent more or less than 
capacity. 

It is unnecessary to insure rail shipments, as the 
railroads are responsible for right delivery. Any loss 
in transit is a matter between the buyer and the rail- 
road company. Railroads customarily pay claims 
promptly for loss or damage in transit. 

There is no insurance by the seller in case of sales 
f.c.b. steamer at loading port, but if sales are made c.i-f. 
foreign ports, marine insurance for the value of the 
cargo, plus 5 or 10 per cent, and insurance for the ocean 
freight charge, is taken by the seller. The foreign 
buyer carries the insurance on phosphate sold on an 
f.o.b. port of loading basis. 

The value of phosphate rock is computed upon the 
content of tricalcium phosphate and the absence of 
deleterious substances. For example, Florida hard rock 
is sold at a fixed price in dollars and cents per net dry 
ton, on basis of 77 per cent B.P.L. with 25c. pro rata 
per unit rise over 77 per cent B.P.L., or with 50c. pro 
rata per unit fall, down to 76 per cent B.P.L., which is 
guaranteed minimum. Thus, if a cargo analyzes on an 
average 79 per cent B.P.L., 50c. is added to the contract 
price per ton, or if a cargo analyzes 76.50 per cent 
B.P.L., 25c. is deducted from the contract price per ton. 

Method and time of settlement vary. Tennessee rock 
is usually sold for cash by the tenth of the month on 
shipments made during the preceding month. Some 
Florida pebble phosphate is sold on a basis of 75 per 
cent of a pro forma invoice in cash upon presentation of 
shipping documents, and the balance upon receipt by 
the buyer of final invoice and chemists’ analyses. The 
usual terms of settlement for export phosphate are 
that a credit for the approximate value of the cargo 
must be opened in a New York bank in favor of the 
shipper. The money is paid on presentation of ship- 
ping documents, including weight certificates, analyses, 
and invoice. Lately, in cases of sales c.i.f. European 
ports, payment upon arrival and on basis of European 
weights and analyses has been agreed upon. In such 
cases 6 per cent interest may or may not be charged 
from date of loading at American port to date of pay- 
ment. 


DOMESTIC AND Export SALES AGENCIES 


Phosphate rock for domestic use is usually sold by 
the miner direct to the fertilizer manufacturer. Brokers 
handle only a small part of the output, their business 
being mainly between the miner and the small fertilizer 
mixing plants. 
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Before the Webb-Pomerene law was passed, com- 
petition was keen between all Florida hard-rock miners, 
and between the miners of hard rock and land pebble. 
Sales for export depended greatly upon the standing and 
ability of the foreign brokers or importers of phosphate. 
Since the passage of the Webb-Pomerene law, the 
miners of land pebble have formed the Florida Pebble 
Phosphate Export Association, and the hard-rock miners 
have formed the Florida Hard Rock Phosphate Export 
Association. These two associations have worked in 
unity, so far as sales are concerned, and have estab- 
lished agenc*es for the different countries, at a fixed 
commission ; er ton sold. 

The export business has been at a low ebb since 1915 
on account of unsettled business conditions in European 
countries, and especially in Germany, which has been 
one of the best markets for phosphate rock. 

The price of phosphate rock varies with the quality, 
and fluctuates with the supply and demand. The quan- 
tity of dry rock in stock, the condition of crops in 
Europe as well as in the United States, and the ruling 
prices for food products affect prices. The quantity of 
phosphate contracted for in a single sale also has an 
effect on the price; the buyer of 50,000 tons to be 
shipped over a period of several months gets a lower 
unit price than the buyer of 1,000 tons for immediate 
delivery. 

During periods of agricultural depression, financial 
stringency, and abundant car and labor supply, the 
price is depressed to the lowest point that will cover 
actual cost of production, without regard to the intrinsic 
value of the material, overhead, or fixed charges. 

When agricultural conditions produce large potential 
buying power, when money is easy, active business in 
other industries creates car shortage, and labor is in 
heavy demand and high priced, the price of phosphate 
rock goes up to any figure which the fertilizer manu- 
facturer who needs it will bid. 

The following table gives the average price of phos- 
phate rock produced in the several districts in 1910-21. 
These figures were obtained by dividing the money re- 
ceived by the number of tons sold, as reported to the 
U. S. Geological Survey. 


Average Price per Ton of Phosphate Rock, 1910-21. 


Florida Florida South Tennessee Western 
Year Hard Rock Land Pebble Carolina Kentucky States 
1910 $6.96 $3.43 $4.08 $3.78 $3.41 
191 6.23 3.37 3.98 3.92 3.80 
1912 6.67 3.22 3.99 3.88 4.24 
1913 6.10 3.20 4.03 3.93 3.60 
1914 6.17 2.98 3.88 3.77 3.08 
1915 5.30 2.67 3.72 3.4) 3.29 
1916 5.26 2.64 3.98 3.67 3.14 
1917 5.93 2.65 4.14 4.14 2.77 
1918 6.08 2.79 4.45 5.12 3.53 
1919 8.59 3.79 5.08 6.39 4.12 
1920 0.31 4.99 8.32 7.79 5.47 
1921 10.27 5.44 we 6.53 4.11 


Averages obtained as above do not tell the whole story, 
however, and may lead to erroneous conclusions. One 
producer suggests the following: 


Average Prices of Florida Phosphate Rock f.o.b. Mines 





Another producer states: “Prices for Florida hard 
rock carrying 77 per cent B.P.L. have ranged from $7.50 
to $15.00 per ton f.o.b. Fernandina. It is noticeable that 
the highest price for the highest grade phosphate rock 
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has not in thirty years equaled the ordinary price manu- 
facturers will pay for dry bones of 58 per cent B.P.L.” 

The exportation of phosphate rock usually has little 
direct influence on the sale of phosphate in the United 
States, because the domestic market uses rock carrying 
65 to 70 per cent B.P.L., whereas, the foreign demand 
is for rock carrying 75 per cent or more. This is be- 
cause the European fertilizer manufacturers require a 
rock that will give them an 18 per cent soluble acid 
phosphate, while the domestic manufacturers want raw 
material giving them 14 to 16 per cent soluble acid 
phosphate. Practically all the Florida hard rock mined 
is exported. Florida land pebble carrying 75/74 per 
cent B.P.L. and higher is exported, but the lower 
grades, 72/70 per cent and lower, are nearly all sold to 
domestic manufacturers. 

At times when foreign demand for high-grade phos- 
phate rock is slack and Florida producers continue to 
operate and accumulate stock, it is possible that dump- 
ing of this high-grade rock on the domestic market may 
have a disastrous effect on the demand for rock of lower 
grade. 

The quantity of phosphate rock produced in the West- 
ern States has as yet been too small to affect the 
domestic market, and the exports from the Pacific Coast 
have been only a few thousand tons. 

It gives me pleasure to acknowledge my indebtedness 
for much of the information contained in this article to 
J. Carstens, with C. & J. Camp, Ocala, Florida; 
M. H. Grace, president, Phosphate Export Association, 
2 Rector St., New York; to A. P. Hoover, of Hoover & 
Mason Phosphate Co., 1407 Railway Exchange, Chicago; 
to H. D. Ruhm, 136 Liberty St., New York; and to 
others who gave equally valuable data. 

Following are standard forms of contracts: (1) Cost 
and freight form, in sellers’ option, (2) free alongside 
form, in buyer’s option, and (3) C.I.P. form: 


STANDARD CONTRACT 
(Cost and Freight Form) 


FLORIDA HARD ROCK PHOSPHATE EXPORT ASSOCIATION 


re 


QUANTITY. We have this day sold tO YOU. .ccccccccccccccceve 


Cana cewadaaes ) tons of 2,240 pounds each, 5% more or less, 
in SELLERS’ option, of DRIED FLORIDA HARD ROCK 
PHOSPHATE, 


QUALITY. With the latitude provided under the price clause of 
this contract, the sellers are to furnish phosphate containing 
77 per cent. minimum Tribasic Phosphate of Lime on dry 
basis. 
3 per cent. maximum Iron and Alumina combined on dry basis. 
2% per cent. maximum Moisture. 


PRICE. The phosphate to be invoiced at............... Dollars 
Socicewsawaws ), U. S. Currency, per ton of 2,240 pounds, but 
the following allowances to be made: 

An increase in price at the rate of............ cents per ton 
~~ of Tribasic Phosphate of Lime in excess of 77 per 
cent, 

A reduction in price at the rate of........... cents per ton 


per unit of Tribasic Phosphate of Lime below 77% down to 
76% absolute minimum, 

A reduction in price at the rate of............ cents per 
ton = of moisture in excess of two and one-half (24%) 
per cent. 

This price includes Cost of Phosphate free on board vessel 
pe ee eee eee errr vessel’s 
option and on basis of the United States Shipping Board Form 
of Freight Contract. 

The Insurance is entirely at Buyer’s risk from the time of 
delivery of Phosphate to vessel at loading port in Florida. 


SHIPMENT. Shipment to be made during months of............ 
in about equal quantities. ........ccccccccccccccsccccceces 
in sellers’ option, but a deviation either way up to 15 days not 
to be considered a breach of contract. Each quantity ordered 
shipped to be declared for a designated vessel and considered 
as a separate contract. Should a vessel so declared be de- 
layed or lost before reaching the loading port or completion 
of cargo, then sellers are not to be held responsible for ensu- 
ing delay in fulfilling contract. 

Vessel has option of carrying Cotton and/or other lawful 
merchandise from Atlantic or Gulf ports in United States to 
any ports in U. K., Continent, or Baltic, discharging same be- 
fore or after the Phosphate, such cargo to be effectually 
separated from the Phosphate at ship’s expense. 

(Continued on page 1066) 
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(Continued from page 1065) 

WEIGHTS. Official weights of the Southern Freight Inspection 
Bureau at loading port to be taken as the basis of settlement, 
and the mean moisture as determined by chemists’ analyses to 
be deducted therefrom, such deduction not applying to freight, 
but only on the F. A. S. price of.............. -.....Dollars 
($.......-....) per ton, with adjustments as provided under 
the price clause above. Bs 

SAMPLING. Sampling to be done by an official sampler at load- 
ing port, and to be under the supervision of either party 
hereto if desired. All expenses of sampling to be equally 
divided between buyers and sellers. 


ANALYSIS. The sample to be divided into three equal portions, 
sealed in dry bottles or cans, one to be promptly forwarde 
Pos kee os ower a eee whieh are e on behalf of sellers, an 
Ne aac uckctc tals eo lw minnow ok ete ae ies ee on behalf of buyers. 


The phosphate to be invoiced on the mean of the two results, 
unless there be a difference of more than one per cent. of 
Tribasic Phosphate of Lime, or one-half per cent. of Oxide of 
Iron and Alumina combined, in which case the third sample 
to be sent to Referee Chemist. ........--+.seeseeeeeeeeeeees 
to determine the percentage of those ingredients only wherein 
said differences are shown, and the mean of the two nearest 
results to be accepted as final. Chemists to be instructed to 
determine the percentages of Oxide of Iron and Alumina 
separately. Buyers and sellers each to pay their own chem- 
ist, the cost of the third analysis, if required, to be equally 
divided. 

PAYMENT. Buyers to open confirmed satisfactory credit in New 
York in favor of the members of the Florida Hard Rock 
Phosphate Export Association for full approximate amount 
of invoice at least 15 days before vessel is ready to load, 
50% of which shall be payable to seller’s order upon presenta- 
tion of Ship’s Bills of Lading, balance by sight draft with 
chemist’s analyses, weight certificates and invoice in duplicate 
attached. 

ARBITRATION. Any dispute arising under this contract to be 
settled by arbitration at Savannah, Jacksonville or Ocala, by 
parties accustomed to the trade, one arbitrator to be named 
by sellers and one by buyers; and should these two be unable 
to agree, they shall then choose a third, and the decision of 
the majority of the arbitrators shall be final. 7 7 

GENERAL CONDITIONS. In the event of war, revolutions, riots, 
combinations of working people, strikes, fires, epidemics, cy- 
clones, inundations, earthquakes, accidents to machinery, or 
any other causes, over which sellers have no control, operat- 
ing to prevent or interfere with the fulfillment of this contract 
in whole or in part, notice of such fact shall be given by 
sellers to buyers, and sellers or buyers may thereupon, or 
within 30 days thereafter cancel the unperformed portion or 
portions of the contract, the fulfillment of which is or will be 
so affected, by giving written notice of such intention to the 
opposite party. 


Bienee i GUDNCKES Btsass ccsccesenisae rer eee yi 
Re oh sibeeans akin sae we : | 
silen a ne e TRS ocios oie ee i a etarete esas 
WE CONFIRM THE PURCHASE AS PER THE ABOVE 
CONTRACT. 
Buyers. 


STANDARD CONTRACT 
(Free Alongside Form.) 


eee eee ere ee reese eens eeeeeseeeesresetesesesevenes 


GUANTITY. We have this day sold to you.............eeeeeee 
( ) tons of 2,240 pounds each, 5% more or less, 
in BUYERS’ of DRIED FLORIDA HARD ROCK 
PHOSPHATE. 


QUALITY. With the latitude provided under the price clause of 
this contract, the sellers are to furnish phosphate containing 
77 per cent. minimum Tribasic Phosphate of Lime on dry 
basis. 
3 per cent. maximum [ron and Alumina combined on dry basis. 
2% per cent. maximum Moisture. 


eee eee ee eres 


option, 


PRICE. The phosphate to be invoiced at............... Dollars 
Wi ie oie Sai a ates ), U. S. Currency, per ton of 2,240 pounds, but 
the following allowances to be made: 

An increase in price at the rate of............ cents per ton 
per unit of Tribasic Phosphate of Lime in excess of 77 per 
cent. 

A reduction in price at the rate of........... cents per ton 


per unit of Tribasic Phosphate of Lime below 77% down to 


76% absolute minimum. 

A reduction in price at the rate of............ cents per 
ton per unit of moisture in excess of two and one-half (24%) 
per cent. 


SHIPMENT. Shipment to be made during months of............ 


coer rere ee eerereeeeeseseseeeesreereeesereeresresessereeeeseorse 
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in Buyer’s option, but a delay up to 15 days not to be con- 
sidered a breach of contract. Each quantity ordered shipped 
to be declared for a designated vessel and considered as a 
separate contract. Should a vessel so declared be delayed or 
lost before reaching the loading port or completion of cargo, 
then Sellers are not to be held responsible for ensuing delay 
in fulfilling the contract; and if any portion of the cargo for 
such vessel has been loaded on cars by Sellers under notice 
from Buyers, then Buyers shall assume all storage or other 
expenses incident to such delay, and shall within 60 days pay 
Sellers in full at contract price for phosphate so loaded on 
cars. 

DELIVERY. The phosphate to be delivered free alongside buy- 
ers’ vessel at Fernandina or Jacksonville, Florida, as may be 
indicated by sellers, vessel to be consigned to shippers’ agents 
at the port of loading, such agents employing stevedore at 
current rate. At least 15 days’ notice to be given sellers as 
to arrival of vessel. Should the railroad order any increase 


in railroad freights or loading charges subsequent to the sign- 
ing of this contract, the same to be for account of buyers. 

The phosphate to be delivered at the rate of not less than 
600 tons per weather working day, Sundays and holidays 
excluded, commencing 24 hours after vessel is in loading 
berth ready to receive cargo, and written notice given to sell- 
ers’ agent to that effect. 
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If sellers fail to deliver in accordance with this clause, then 
sellers are to be responsible for demurrage at a rate of 
pgs otnete -++.-per net register ton per running day 
lost. If sellers deliver in less time than is specified, then 
sellers are to receive despatch at the rate of.. 
per running day saved. 

Vessel has option of carrying Cotton and/or other lawful 
merchandise (Phosphate excepted), from Atlantic or Guif 
ports in United States to any ports in U. K., Continent, or 
Baltic, discharging same before or after the Phosphate, such 
cargo to be effectually separated from the Phosphate at ship’s 
expense, 

Sellers are not to be held responsible for failure by the 
Railroad to furnish necessary cars, nor delays beyond sellers’ 
control in railroad transportation. 

WEIGHTS. Official weights of the Southern Freight Inspection 
Bureau at loading port to be taken as the basis of settlement, 
and the mean moisture as determined by chemists’ analyses to 
be deducted therefrom. 

SAMPLING. Sampling to be done by an official sampler at load- 
ing port, and to be under the supervision of either party 
hereto if desired. All expenses of sampling to be equally 
divided between buyers and sellers. 


ANALYSIS. The sample to be divided into three equal portions, 
sealed in dry bottles or cans, one to be promptly forwarded 
WD Es scald a ete Ss Were ele Ate Ate on behalf of sellers, and 
NN I tn sham isi Ae oracle ape Ae ace on ne on behalf of buyers. 


The phosphate to be invoiced on the mean of the two results, 
unless there be a difference of more than one per cent. of 
Tribasic Phosphate of Lime, or one-half per cent. of Oxide of 
Iron and Alumina combined, in which case the third sample 
to be sent to Referee Chemist.............. siete ui aiadarel als Ace 
to determine the percentage of those ingredients only wherein 
said differences are shown, and the mean of the two nearest 
results to be accepted as final. Chemists to be instructed to 
determine the percentages of Oxide of Iron and Alumina 
separately. Buyers and sellers each to pay their own chem- 
, = cost of the third analysis, if required, to be equally 
Ivideda, 

PAYMENT. Buyers to open confirmed satisfactory credit in New 
York in favor of the members of the Florida Hard Rock 
Phosphate Export Association for full approximate amount 
of invoice at least 15 days before vessel is ready to load, 
payment under such credit to be made against Ship’s Bills of 
aes. certificates of weights and analyses, and invoice in 

uplicate. 

ARBITRATION. Any dispute arising under this contract to be 
settled by arbitration at Savannah, Jacksonville or Ocala, by 
parties accustomed to the trade, one arbitrator to be named 
by sellers and one by buyers; and should these two be unable 
to agree, they shall then choose a third, and the decision of 
the majority of the arbitrators shall be final. 

GENERAL CONDITIONS. In the event of war, revolutions, riots, 
combinations of working people, strikes, fires, epidemics, cy- 
clones, inundations, earthquakes, accidents to machinery, or 
any other causes, over which sellers have no control, operat- 
ing to prevent or interfere with the fulfillment of this contract 
in whole or in part, notice of such fact shall be given by 
sellers to buyers, and sellers or buyers may thereupon, or 
within 30 days thereafter cancel the unperformed portion or 
portions of the contract, the fulfillment of which is or will be 
so affected, by giving written notice of such intention to the 
opposite party. 


Sen. Sn GNNONED BE. 6a kre ca eessacieks TR GR ese SS 
SN ac cia iva wince cess s sedis | eee 
Sellers. 
WE CONFIRM THE PURCHASE AS PER THE ABOVE 
CONTRACT. | 
slag mate ralaxesa 8 Sieve eueial a orale 6. maym wien . emma r meri 





EXPORT CONTRACT FOR FLORIDA LAND 
; PEBBLE PHOSPHATE 
(C. i. B. Form.) 
Code Word ‘“Pebamrif” - 


dads AGRRIG Ee a, TRO TIS se 626 66 kais cis ew ewes wes day of 
sig gh END a cso 3A sai Gini os) RRR we a ace atone ate Seton 


hereinafter termed “Buyer.” . 

WITNESSETH: That the Seller agrees to sell and does hereby 
sell and the Buyer agrees to purchase and does hereby purchase, 
upon the conditions hereinafter named, the following quantities 
of Dried Florida Land Pebble Phosphate, 

Quantity and Description: The quantity is about (i.e. 10% more 
or less in Seller’s option on each shipment)..... ahi aca ct 
tons of DRIED FLORIDA LAND PEBBLE PHOSPHATE, 
product of the mines in Florida of the......... ‘ 


re 


Quality: The basis upon which the Phosphate is sold is......... 
io aceinie Roemete --..per cent. (......%) Tribasic Phosphate of 
Lime with allowance for a fall to........2.seece. ...per cent 
Raiaeveraie %) Tribasic Phosphate of Lime absolute minimum 


guaranteed, as noted below, calculated on a dry basis, the 
Phosphate being dried at 100° Centigrade. Should the Ox- 
ides of Iron and Alumina (exclusive of any Pyrites) exceed 
three per cent. (3%) combined, Buyer is to be allowed the 
contract value of two units of Tribasic Phosphate of Lime 
to one unit of Oxides of Iron and Alumina, over three per cent. 


(3%), fractions in proportion, up to four per cent. (4%) 
maximum. 

Price, Place and Mode of Delivery: The price shall be....... gee 
Sas Syd bls ila a aca kts eee aw lene EROS core de tat wiecuer ewe’ @ «ates CORMIOD 
OR a ateies ketetete ) U. S. Gold per ton of 2,240 pounds. The price 
ee ee eee Cee er ri ee ee eee per cent 
Sess heel %) Tribasic Phosphate of Lime shall rise at the rate 
OE eet dad wi ES wate sie alee wigs meee S. cents per unit per ton 
POT GET CE. IE os 66 kos wack eles ee elaeee eee ..per cent. 
ee %) (fractions in proportion), or shall fall at the rate 
MON pasa\c.5 aia rstintealatata eikcs oss we aia eiaeiee S. cents per unit per ton 
Tor aly QURCINCY DOI. disks 6ass Lbkbs daloein sein we per cent. 
Cannas %) (fractions in proportion), down to............+6 
a Wuietel hore celS she ea were een per cent. (......%) minimum guar- 
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lighterage (if any) being for Buyer’s account; or, at Seller’s 
option, transhipment in whole or in part from another Port. 
Vessel to have the privilege of taking additional Phosphate, 
Cotton and/or other lawful cargo, at and for any ports any 
order, such cargo to be effectually separated from the Phos- 
phate sold hereunder. 

The Phosphate to be invoiced on the dry basis (100° Cent.) 
and the mean moisture found in the moisture sample by dry- 
ing at 100° Cent. to be deducted from the weight. 

The Phosphate sold and delivered under this contract shall 
be Sie COE Gs 6 bine ss < cccntesarGdadscasieees 

Period of Shipment: Shipment to be made during............... 
(in Seller’s option) but a deviation either way up to fifteen 
(15) days shall not constitute breach of contract. 

Payment: Net cash in New York against shipping documents, 
consisting of Bills of Lading, Insurance Policy and Certificates 
of weight and analysis, for the full value of the Phosphate 
shipped, less ocean freight, Buyer hereby undertaking to open 
not less than seven days in advance of each shipment a Con- 
firmed Bank Credit in New York in favor of Seller, the bank 
selected to be subject to Seller’s approval. : 

Buyer to pay freight for Seller’s account in accordance with 
Seller’s Charter Party, without charge and free of commis- 
sion, any in Charter being for Seller’s benefit; also to act in 
interest of Seller, and if required, to take any powers of 
Charter to recover from ship for damage. Seller hereby 
undertakes to furnish Buyer with a copy of the Charter Party 
not less than seven days in advance of arrival of vessel at 
port of discharge. 

Weighing, Sampling and Analysis: Railroad or Terminal Com- 
pany’s weights at port of shipment to be accepted as basis of 
settlement, 

Samples taken at port of shipment by the Railroad or 
Terminal Company’s representative to be taken as basis of 
settlement, and the cost of such sampling shall be borne 
equally by Seller and Buyer. The sampling may be under 
the supervision of Seller’s and/or Buyer’s representatives if 
desired. All samples shall be sent by the Railroad or Termi- 
nal Company’s representative to the Chemists hereinafter 
specified, 

Analyses of these samples are to be made by Wiley & Co., 
Baltimore, Md., and Ocala Laboratory, Ocala, Florida, the 
mean of whose results calculated on the dry basis shall form 
basis of settlement unless there be a difference between their 
results of one unit or more in Tribasic Phosphate of Lime, or 
of half a unit or more in Oxide of Iron and Alumina, in which 
case a third sample (part of the original sample) shall be sent 
to Gascoyne & Company, Baltimore, Maryland, for analysis of 
the ingredient concerned, and the mean of the two nearest 
results calculated on the dry basis shall be taken as final. 

Cost of all analyses to be equally borne by Seller and Buyer. 

Delivery: Phosphate to be taken from ship’s tackle by Buyer at 
his expense and risk, and according to the terms of Seller’s 
Charter Party; and Buyer to pay any demurrage arising 
from his failure to do so. 

Force Majeure: Seller shall not be liable for delay or failure in 
delivery due to war or effects of war, revolution, civil com- 
motion, strikes or lockouts of workmen or railwaymen, break- 
down on or stoppage of railways, shortage of cars, interrup- 
tion, stoppage or shortage of Seller’s fuel supply now or here- 
after under contract, stoppage or destruction of goods in 
transit, yellow fever or other epidemic, fire, cyclones, tempest, 
inundations, earthquakes, unavoidable accidents to machinery, 
boilers, or other unavoidable hindrances in mining, transport- 
ing or loading the Phosphate, restraints of established author- 
ities, or to any other causes or hindrances over which Seller 
has no control, and deliveries may be suspended by Seller 
(due notice being given to Buyer) until such impediments 
shall have been removed or overcome ; provided always that if 
such impediment shall have continued for a period of sixty 
(60) days beyond the original shipping period for the quantity 
concerned, such non-shipped quantity may then be cancelled 
by either Seller or Buyer, in which event notice of such can- 
celment must be despatched by cable and confirmed by reg- 
istered post within fifteen (15) days after the termination of 
the period of sixty (60) days’ extension above referred to. 

Should any vessel named by the Seller for a specific ship- 
ment be unavoidably delayed or lost before reaching point of 
loading or completion of cargo such shipment shall be post- 
poned until the delayed vessel, or in the event of loss until a 
substitute for lost vessel which Seller undertakes to furnish 
and which when chartered shall be in a position to load within 
sixty (60) days of the original vessel’s loss, arrives at point 
of loading, provided always that in case such delay shall ex- 
ceed eighty (80) days from the original contract loading date 
such shipment may then be cancelled by either Seller or Buyer, 
and in that event the quantity deliverable under this contract 
shall be diminished accordingly. Notice of such cancelment 
must be despatched by cable and confirmed by registered post. 

— \ annem Each shipment to stand as a separate con- 

ract. 
.. This contract to be subject to all conditions of Seller’s 
Charter Party. 

In the event that any tax, duty, or other Governmental 
charge of any kind upon the production and/or sale and/or 
shipment of Florida Land Pebble Phosphate be imposed by 
the Federal or State Authorities of the United States, such 
charges shall be paid by Buyer as an addition to the contract 
price, and the Bank Credit shall be increased accordingly. 
Due notice shall be sent by Seller of the imposition of such 
charge, and Buyer may within fifteen (15) days of receipt of 
such notice notify Seller that he is unwilling to pay such 
charge. If Buyer exercises this right, then within fifteen (15) 
days of receipt of Buyer’s notification the Seller may on giv- 
ing notice to Buyer elect (1) to ship the next delivery without 
adding such charge, or (2) to cancel the next delivery to be 
made hereunder. In the event of Seller electing to ship as 
above or to cancel the next delivery, the Seller shall before 
each succeeding delivery becomes due give notice to Buyer 
to elect whether he (the Buyer) will pay such charge or not, 
and failing notice of election from the Buyer within fifteen 
(15) days that he will pay the same, the Seller shall have 
the same right of electing to ship the then next delivery with- 
out adding such charge or to cancel the then next delivery 
as in the case of the first refusal. 
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This contract is to be construed and the respective rights 
of the parties hereto are to be determined according to the 
laws of the State of New York (U.S. A.). | ; 

Arbitration: All disputed questions which may arise and occasion 
controversy relating to this contract shall be submitted to 
arbitration, under the then existi rules of the Committee 
on Arbitration of the Chamber of Commerce of the State of 
New York. In the event of the failure of the parties to agree 
upon arbitrators within thirty (30) days after either party 
has in writing requested arbitration, the matter in dispute 
shall be submitted to the Committee on Arbitration of the 
Chamber of Commerce of the State of New York which is 
hereby authorized to select three (3) impartial persons at 
least one of whom shall be from the “Official List” of Arbi- 
trators and shall be Chairman, and the award of the majority 
of the Ae er be final and binding upon both parties. 


Statistics Show Marked Improvement 
in Bauxite Industry 


The production of bauxite in the United States in 
1922 was 309,600 long tons, valued at $1,935,800, accord- 
ing to the U. S. Geological Survey. These figures show 
an increase of more than 100 per cent in quantity and 
of more than $1,000,000 in value over those for 1921. 
The Arkansas field produced 266,799 long tons, more 
than double the output in 1921, but still less than half of 
its yearly maximum. The eastern fields, in Alabama, 
Georgia, and Tennessee, produced 42,810 long tons, 
nearly four times as much as in 1921 and about the 
maximum output from those fields. Georgia leads, with 
an output of 30,417 long tons. 


Bauxite Produced and Consumed in the United States 
1921 and 1922 
(In Long Tons) 


Domestic F Apparent 

Production Imports Exports (a2) Consumption 
DOE bbdsie cua ua hess ox: 139,550 27,587 5,942 161,195 
ROM Sia xecha-can wee aual 309,600 22,219 19,617 312,202 


(a) Includes bauxite concentrates. 


Domestic Bauxite Consumed by Different Industries 
1921 and 1922 


(In Long Tons) 


Abrasive 
and 
Aluminum Chemical Refractory Total 
1921. 91,660 41,030 6,860 139,550 
1922. 211,550 78,550 19,500 309,600 





Rich Congo Radium Ores Shipped to Belgium 
for Treatment 


In an article first appearing in the Buluwayo 
Chronicle, G. C. Norris states that there recently 
arrived in Belgium from the Congo about 60 tons of 
pitchblende ore carrying 50 per cent of uranium oxide, 
from which about 8 g. of radium could be extracted. 
It is this exceeding richness of the Congo ores and 
the consequent cheaper extraction costs which have led 
to lowering the price of radium and shutting down 
the American plants. There is a tendency for inter- 
ested operators in America to believe that the extremely 
rich Katanga ore must be from a pocket, and that the 
values will not be maintained. However, in July of 
last year the technical staff of the Radium Company of 
Colorado proceeded to Belgium to work out the details 
of the new radium enterprise, and a joint corporation 
has been formed by the American company with the 
Société Générale du Radium to market radium through- 
out the world. An extraction plant to treat the Congo 
ore has been erected at Oelen, in Belgium. 

It is further stated that £15 per milligram is expected 
to be the standard price of the radium content of the 
chloride or bromide sold, until the grade of ore from 
the Congo falls off and extraction costs increase. 








Engineering and Mining Journal-Press 





Vol. 115, No. 24 


Dolores—a typical carnotite mining camp in Colorado 





Sorting, Hauling, and Sampling Carnotite Ore 


The Development of More Efficient Methods in Southwestern 
Colorado—Motor Trucks Displace Burros— 
Mechanical Sampling 


By H. S. WORCESTER 


Mining Engineer, Telluride, Colo. 


situated in the western end of Mesa, Montrose, 


[se carnotite-producing section of Colorado is 
By far the 


San Miguel and Dolores counties. 
most productive district is in the western end of 
Montrose County. This is known as the Paradox 
district, and embraces the country adjacent to the East 
and West Paradox valleys and the lower San Miguel 
River. The area is arid and very rough. The streams, 
which periodically have heavy flows, have cut deep 
canyons through the sedimentary beds. Wherever the 
sandstones or conglomerates are well cemented, high 
cliffs have been formed by erosion along the streams. 
These high cliffs and the narrow deep canyons have 
caused the naming of the region as the “Rim Rock” 
country. The sparsely settled condition, the lack of 
water, and the scattered groups of small orebodies 
have combined to centralize mining about small camps, 
which are usually near a spring or other source of 
water. The ore belt is from fifty to ninety miles from 
the Rio Grande Southern R.R. at Placerville, Colo. This, 
the principal shipping point, is about twenty-two hours 
from Denver when the trains are on schedule. Roads, 
or rather what were originally trails and have become 
roads by the added improvements, are the means by 
which the various camps are reached from Placerville. 
The principal road has lately been greatly improved, 





and consequently is fair for traffic except for some 
heavy grades. 

The geologic section showing the strata near the 
Dolores camp gives a good illustration of the struc- 
ture that is most interesting from the standpoint of 
the miner. The upper portion of the Dakota beds and 
all of the Mancos have been eroded away at this point, 
and the beds below, including the Cutler, Pennsylvanian, 
and the Pre-Cambrian granite which ‘underlies all, 
do not outcrop at this point. The major quantity of 
carnotite ore has come from a bed of the McElmo 
formation about from 275 to 375 ft. above its base. 
This bed has been much faulted and tipped, so that 
it is seldom in a horizontal position. The ore is found 
in horizontal lenticular bodies, in so-called logs, in 
irregular masses, and as thin beds covering fairly large 
areas. The ore without faulting may raise or lower 
as much as 14 ft. vertically, within a comparatively 
narrow horizontal range, and still remain in the same 
bed. Again, two or more bodies may occur vertically 
in the same bed with only a layer of sandstone or shale 
between them. 

The original orebodies mined were the high-grade 
deposits which erosion had exposed at the rims or near 
the surface. As these were mined out others had to 
be found, and first recourse was had to short tunnels 
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and openings from the rims. These proved inefficient 
and expensive. To develop the amount required various 
means of prospecting back of the rims were adopted. 
Jackhammer drilling with hollow steel up to 32 ft. long 
was used. The cuttings blown from the hole when ore 
was struck were saved for sample. Then core drills, 
first of the shot-drill type, and later of the gasoline- 
engine-driven pattern of diamond drill mounted on 
skids, were adopted for this search. This type of 
prospecting resulted in finding orebodies which were 
mined from slopes and from the longer tunnels as the 
mining is now done. Most of the development of ore- 
handling methods has taken place since 1910, as prior to 
that time the operations were carried on in a desultory 
fashion. 

Ore handling, commencing at the point where the 
material was brought to the surface, was originally a 
simple operation. A smooth area of sandstone near the 
mine opening was selected and the ore as mined was 
dumped on this. Sorters, sitting on powder boxes or 


Dark Shale 


Conglomerate Dakota Cretaceous 


Alternate Sandstone 


and Green and Brown Shale Post McElmo Cretaceous 
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the mining was done mostly by hand, the sorted ore 
averaged about 50 per cent of the ore mined. The 
increase from a few tons to thousands of tons mined 
per year and the resulting availability of much lower 
grade and thinner orebodies, with the application of 
machine drilling, has made the sorting problem more 
important. The ore saved from the total rock broken 
does not now average more than from 5 to 20 per cent. 
This of course includes rock broken in development, 
of which there was much less done in earlier mining. 
For local milling in the last year the operation of sack- 
ing has been discontinued; it has been succeeded by 
loading sorted ore in bulk for transportation to the 
mill. Arrangements have been made to handle this 
efficiently at the plant. 

Transportation of the ore has at all times been a 
serious problem, because the mines were difficult of 
access. The first method of transportation was to load 
from one to four sacks of ore, weighing from 60 to 90 
Ib. each, upon a burro. From fifteen to twenty burros 
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Typical geological 


kneeling around the heaps, sorted and cobbed out the 
waste and low-grade from the ore to be sacked. This 
was shoveled into sacks. Grab samples from the sacks 
in a lot were combined and cut down for assay. The 
sample between each quartering was broken by hand. 
The lot thus sampled was treated separately and 
weighed and handled as a unit from that time. 


SoRTING METHODS IMPROVED 


With the development of greater tonnages, this 
method of sorting gave place to the use of storage bins 
for the crude ore, sorting tables placed below them, 
and storage platforms for the sacked ore. When the 
ore was later handled in bulk the ore-storage platforms 
gave way to sorted-ore storage bins. As the first 
orebodies mined were the larger and better grade, and 


' SAN MIGUEL 
y RIVER 





section at Dolores 


were used in a pack string. A man called a burro 
packer was in charge. The number of sacks to the 
burro depended .on the distance and type of country 
over which the pack was made. Four sacks were loaded, 
averaging 70 to 75 lb., on one pack where the distance 
was about a mile and all down hill. On this particular 
pack three trips were made per day, and the cost of 
operating a string was about $10 per day. 

On long packs the loading dropped to two sacks to 
the burro. The burros, despite their hardiness and 
resistance to rough treatment, must still, when being 
worked steadily, be carefully fed and watched. The 
first stage in transportation of the ore from the mine 
was by steep zigzag trails to the roads in the valleys. 
This was always accomplished with burros. In the 
earlier mining ore was hauled by wagons from the 
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foot of the trail to Placerville, and shipped thence to 


the reduction works. Later roads were built to the 
principal camps, so that burro packing is now prac- 
ticed only from a few outlying camps. The hauling by 
wagons was generally by contract rate. The teamsters 
usually use a wagon and trailer, with four to six horses. 
They haul a total net load varying from 1,000 to 4,000 
lb. per horse. The smaller figure is used where the 
haul is bad and the larger one where the haul requires 
little up-hill pull. The distance made with load was 
from 16 miles per day where roads were rough, to 22 
to 25 where roads were good. When light, better 
speed was made. One teamster drove eight horses and 
used a wagon and two trail wagons to take a net load 
of 21,000 lb. 63 miles. This is regarded as a record for 
one teamster over these roads. 





Lower San Miguel River in the carnotite region 


ORE FORMERLY SACKED FOR HAULING 


Wagons have been almost replaced by motor trucks 
except on short hauls or over roads too rough for the 
truck to travel economically. This replacement of 
wagons is because of the greater ton-mileage which can 
be made per man per day with the truck. The trucks 
vary from one-ton to five-ton capacity, and are gen- 
erally overloaded. The mileage made under fair con- 
ditions varies from 50 to 80 or 90 per day. Under bad 
road conditions this drops off markedly, and a week 
may be required to get to Placerville with a light load. 

At the principal concentrating mill in the district, 
the ore formerly was received in sacks, which were 
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dumped by hand into the coarse-ore bins. As tonnages 
increased it was seen that this would be uneconomical, 
and steps were taken to decrease the cost of handling 
both at the mine and at the mill. At the mines, chutes 
were placed on bins for sorted ore, so that the ore 
could be loaded to the wagons or trucks by gravity. 
Then at the mill, after weighing, the wagons or trucks 
were driven onto a dumping platform 20 ft. long by 
9 ft. wide. This swings on a hingled shaft, supporting 
the platform, so that one end may be tipped down and 
the other up to an angle of 45 deg. It is controlled 
by a rack hinged to one end of the platform and in mesh 
with a pinion on a worm gear shaft, which in turn is 
driven or held by a worm, driven by a 3-hp. motor. 


A NOVEL WAGON DUMPER 


The loads are fastened by chain and cable to the 
platform, the chain being hooked around the rear axles. 
Then wagons or trucks are tipped to a sufficient angle 
to discharge their loads through the end. The contents 
are dropped through a hopper and thence through dis- 
tributor chutes to any one of four bins below. Any 
lot can be dropped separately by simply opening the 
gate in the bottom of the bin to which it was dumped 
and allowing it to discharge onto the feeder for the 
sampling-plant crusher. The capacity of the dumping 
platform is a gross load of 20,000 lb. When in operation 
a load of 10,000 Ib. net weight may be dumped in 
about five minutes from the time it is run on to the 
time it is run off. This arrangement was developed 
for a particular condition and works well with any of 
the wagons or trucks of the section. 

The product from the mill is a concentrate which is 
crushed to different degrees of fineness and sacked. 
Sacks weigh from 80 to 130 lb., depending upon the 
kind of material. The sacks are loaded on wagons 
or trucks and hauled to Placerville for shipment to 
reduction works in the East. 


SAMPLING METHODS IMPROVED 


The ore is sandy and commonly has a moisture con- 
tent of from 4 to 6 per cent. This is sufficient to keep 
down the dust when crushing freshly mined rock. The 
ore dries rapidly, so that when sacked ore is being 
crushed means are employed to provide for control of 
the dust. 

The values are rather evenly distributed through 
the ore, so that, compared with sampling gold or silver 
ores, the sampling may safely be more simple. The 
ore offers some difficulty in crushing, not because of 
hardness but because it transmits no strain. To get 
the capacity tonnage out of standard jaw crushers it 
is necessary to decrease the nip angle of the jaws. 
This may be done by a wedge plate behind the movable 
jaw plate. In this mill the ore is dropped to a revolving 
feeder table from the sampler storage bins. It is 
plowed off by a stationary adjustable plow, which dis- 
charges to a fixed grizzly spaced ? in. The oversize 
feeds by gravity into a 9 by 15-in. Blake crusher, and 
the product, with the undersize from the grizzly, is 
fed to a 16-in. belt conveyor which discharges to a 
teeter sampler. The reject from this passes by chute 
and a conveyor to the crushed-ore storage bins. The 
cut passes by chute to small bins over a small crusher, 
which crushes it to xs in. or finer. This product is cut 
again and the reject passes by a small conveyor to the 
main conveyor and thence to the bins. The sample 
cut is split by hand to three parts, (1) for the samplers 
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record, (2) for the seller in case of custom ore, and 
(3) for the mill laboratory. From the storage bins 
the ore passes to the dry pan, which is a crusher with 
mullers similar to a Chile mill, except that the muller 
shaft stands still and the pan revolves under the mullers. 
The product from this is 4 in. and finer. The crushed 
ore goes to storage bins, from which it is fed by screws 
to the mill-feed conveyor. The first screening comes 
at this point, the feed going to Newago screens with 
10-mesh wire screens. The oversize goes to rolls oper- 
ating in closed circuit with another Newago screen. 
From here the feed goes into the mill proper, where 
concentrating is accomplished. 

The salient points in the development of the practice 
may be summarized as follows: The ore sorting has 
become much more economical, one sorter handling ten 
to fifteen tons of rock, as against the maximum under 
the old system of five tons per day. The change in 
transportation from burros to trucks, with an attendant 
minimum drop in transportation costs of 25c. per ton- 
mile. The change from hand to mechanical sampling, 
with the avoidance of the excessive costs and the inaccu- 
racies that usually creep in to hand sampling as a con- 
sequence of the human element. 


Production of Graphite Increased in 1922 


The sales of crystalline graphite in the United States 
in 1922 amounted to 1,849,776 lb., valued at $85,242. 
This was an increase of 56 per cent in quantity as com- 
pared with 1921, according to a statement given out by 
the Geological Survey. The average value of the graph- 
ite per pound was 4.6c. in 1922, which was 1.8c. less 
than in 1921. 

The quantity of amorphous graphite sold was 2,200 
short tons, which was an increase of 19 per cent in com- 
parison with 1921. This quantity represents the sales 
of only two companies. 

The Acheson Graphite Co. at Niagara Falls, N. Y., 
reported sales of artificial graphite amounting to 
13,031,926 lb. in 1922, an increase of 121 per cent as 
compared with 1921. 
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Diamonds From Arkansas 


Nearly 6,000 diamonds have been found in diamond 
mines in Arkansas, and some stones have been picked up 
in other states. The diamond fields of Arkansas are in 
Scott County, where a valuable diamond was first found 
in 1906 by John Huddleston, a farmer. The mule he was 
riding happened to kick up a stone of unusual brilliance, 
which caught his eye. He dismounted, picked up the 
stone and put it in his pocket, and a few days later the 
performance was repeated. The stones were sent to 
Tiffany, of New York, whose expert said “diamonds,” 
and soon afterward Mr. Huddleston is said to have sold 
his 40-acre farm for $36,000. Though the diamond field 
of Arkansas has never achieved greatness, it has yielded 
a considerable number of fine stones, the largest weigh- 
ing 214 carats. Another stone weighed 17.86 carats. 
Many of the Arkansas stones are as fine as any found 
elsewhere, and, according to George F. Kunz, of Tif-° 
fany’s, they include a large proportion of white stones, 
most of them of a high grade in color and brilliancy and 
freedom from flaws. Dr. Kunz further states, in de- 
scribing several of the yellow, brown, and white stones 
from Arkansas, that “these are absolutely perfect and 
are equal to the finest stones found at the Jagersfontein 
mine or that were ever found in India.” 

A few of the Arkansas diamonds, it is said, have sold 
for as high as $600 a carat. Most of them, however, 
are uncut and have been placed in private and museum 
collections. Diamonds do not occur in clusters, nor are 
they gathered together in the volcanic “pipes” of mother 
lodes in which they are found. The average recovery in 
the African diamond mines is about one carat to two 
tons of ore, and the average recovery in the Arkansas 
mines has been about one carat to eight tons of ore. 

The diamond deposits of Arkansas are described in a 
report recently issued by the Geological Survey, as 
Bulletin 735-I, entitled ““Diamond-Bearing Peridotites in 
Pike County, Arkansas,” by Hugh D. Miser and Clarence 
S. Ross. The report includes a description of the dia- 
monds and the inclosing rocks, compares the deposits 
with those in the diamond fields of South Africa, and 
contains geologic maps and pictures of the mines and 
the diamonds. 


Oil-Bearing Sands of Colorado and Wyoming 


Nearly every thick bed of sandstone in the great Cre- 
taceous system of the West seems to contain oil at some 
locality, but the exact number of these beds, the region 
in which each produces oil, and the identity and the 
stratigraphic position of each have not yet been fully 
determined. 

A recent brief report issued as Bulletin 751-A of the 
Geological Survey, entitled “Continuity of Some Oil- 
Bearing Sands of Colorado and Wyoming,” by W. T. 
Lee, deals with the correlation of rocks in the lower part 
of the Cretaceous system in Colorado and Wyoming, and 
with the bearing of this correlation on the discovery of 
oil and gas. These beds have heretofore been known by 
diverse names, and in this report an attempt is made to 
show their continuity through areas where they have 
been thus differently named. This identification of the 
beds furnishes to oil men a better basis for study and 
drilling. For example, the knowledge that a bed of 
sandstone which is known in some regions as the Dakota 
is in others known as the Muddy sand and that it over- 
lies two other beds of sandstone that may be oil bearing 
is of obvious practical value to the oil driller. 





The Use of Magnetite in Iron Blast Furnaces 


“I shall be greatly obliged if you will tell me how many 
iron blast furnaces in the United States are dependent 
wholly upon magnetite and are smelting it as such? 

“How many are subjecting magnetite to preparatory 
treatment such as sintering, briquetting, and nodulizing? 
Which has the greatest favor? 

“Some years ago articles on sintering were published in 
the Transactions of the A.I.M.E., and while comparatively 
new practice the results were so good that argument was 
advanced in favor of sintering the whole charge.” 


We have no information as to how many blast fur- 
naces are wholly dependent upon magnetite. It is 
doubtful if any furnace—unless it be one of the few 
small charcoal furnaces still existing—uses magnetite 
exclusively. 

Less than 5 per cent of the country’s iron-ore produc- 
tion is magnetite, and nearly all of this is mined in 
eastern Pennsylvania and western New Jersey. The 
largest consumer is the Bethlehem Steel Co., followed by 
the Replogle interests in New Jersey. Owing to the 
fact that most blast-furnace operators do not like to 
smelt the magnetite, because of its compactness and 
difficulty of reduction, other more easily smelted ores 
are always added to the furnace charge. 

Sintering of fine ores and flue dusts is becoming in- 
creasingly popular. The machine ordinarily used is the 
familiar Dwight-Lloyd sinterer. The most recent pro- 
ject in the Lake Superior iron regions consists of min- 
ing a low-grade magnetite ore, concentrating it, and 
then sintering the fine concentrate. This gives a porous 
clinker and the ore is largely changed to hematite. 
The process has a bright future. 


A Siphoning Limit 


“Will you kindly inform me in regard to the following 
matter: How deep can I siphon water from a shaft in a 
mine? Is there a limit? I am enclosing a sketch of my 
proposed method of installing a siphon pump system. 
What kind of a pipe should I use? About 25 gal. per hour 
is to be removed.” 


[The sketch referred to is a cross section of a moun- 
tain containing an inclined vein and shaft about 500 ft. 
deep dipping about 70 deg. The diagram shows a pipe 
laid down the shaft and down the side of the mountain, 
providing a typical siphon arrangement. ] 

The scheme will not work. The vertical height to 
which it is possible to siphon water is close to 30 ft. 
at sea level, a height which decreases with altitude. 
It is out of the question to attempt using a siphon for 
several hundred feet. The only solution is to use a 
pump in the bottom of the mine to drain it. There is 
a mine in Oregon, and others may use similar means, 
which pumps from the bottom of a mine about 600 ft. 
deep. It sends the mine water as it issues from the 
main adit to a power flume having a head of about 
1,500 ft. This head is ample to provide energy enough 


to drive the mine pump, so that the mine may be said 
to drain itself. 
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The Work of the Research Corporation 


A misconception, held by a subscriber and possibly 
others, of the purpose and work of the Research Cor- 
poration, is removed in the following correspondence, 
which took place between a subscriber, Dr. F. G. Cot- 
trell, Dr. A. A. Hamerschlag, president of the Research 
Corporation, New York City, and the Journal-Press. 
It brings out some interesting facts shedding light upon 
the conduct of the Research Corporation’s affairs. The 
subscriber wrote: 

“Can you tell me where I can obtain a list of the patents 
under which the Cottrell Process controls the electric 
precipitation of dust and fume? 

“T have a dim recollection to the effect that there was 
considerable litigation regarding these patents and that 
the whole matter was treated in some detail at one time 
in your columns, and those of your associate publications.” 

To which the Journal-Press replied as follows: 

“We think you are in error in your recollection that 
there has been litigation over the Cottrell patents for 
fume precipitation. So far as we know these have never 
been questioned. They have never been commercialized in 
the ordinary sense of the word, as the companies which 
control the process, the Research Corporation in the East, 
and the Western Precipitation in the West, are prevented 
by their articles of incorporation from ever paying any 
dividends. Instead, any profits go to additional research 
work. Dr. Cottrell has, therefore, never reaped any large 
return from his inventions, outside of a retaining fee as 
consulting engineer for the operating companies, probably. 
This method of turning over his patents for the public 
good has been commented on favorably many times. 

“We have no list of the Cottrell patents in this office, 
but I would think that the Research Corporation, whose 
office is at 25 West 48d St., New York City, would have 
no objection to furnishing you a list of their patents, under 
the circumstances.” 


Thereupon the subscriber wrote the following com- 
ment: 

“I desire to thank you for your kind letter. The writer 
was evidently mistaken in his recollection that there had 
been litigation regarding these patents. Apparently you 
are under the impression that the Research Corporation 
and the Western Precipitation Co. are not realizing any 
profit out of these patents and neither is Mr. Cottrell or 
anybody else. If this is the case it is remarkable and 
worthy of note, if not of commendation. The writer per- 
sonally does not believe that philanthropy in business ever 
has any lasting good results. A fair price paid for a fair 
value received is, in my opinion, a much better foundation 
for all business. 

“T have been advised from sources which are ordinarily 
reliable that the companies mentioned are owned or at 
least sentimentally controlled by the General Electric Co. 
and the Westinghouse Electric & Manufacturing Co., and 
while they make no profit by the exploitation of the Cottrell 
patents in the form of royalties, the arrangement has 
permitted the parent companies to develop and patent and 
charge what they please for all the essential apparatus 
required for putting the Cottrell invention into effect. This 
information may be totally incorrect, and if so it does great 
injustice to all those interested. But if it is a fact, it 
indicates a little lack of sincerity in the philanthropic pose 
of the two companies above mentioned. 

“Personally, the writer has no interest in the matter, 
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and I am perfectly willing to see all four companies named 
make all the money they can, and I am even willing to 
contribute toward this by purchasing their apparatus, for 
it is unquestionably of merit. I am interested in knowing, 
however, whether I am mentally doing the Research Cor- 
poration and its associates an injustice.” 

In an effort to bring the testimony of the principals 
to bear upon the issue, the Journal-Press wrote to both 
Dr. Cottrell and Dr. Hamerschlag for additional infor- 
mation. Dr. Cottrell’s illuminating letter follows: 

“T am enclosing herewith copies of an article entitled ‘The 
Research Corporation, an Experiment in Public Administra- 
tion of Patent Rights,’ which I prepared in 1912,’ describing 
the general situation in detail, on the last page but one of 
which you will find the relations of the companies more 
specifically dealt with. Since my retirement from the Pre- 
cipitation companies in 1911 and the foundation of the Re- 
search Corporation in 1912, I have never been under salary 
or retained as a paid consultant by any of these organiza- 
tions, though I have co-operated in a friendly way and of- 
fered advice when called upon. The only interest that I 
have had, or have at present, in the precipitation patents is 
in certain of the foreign rights from which I receive a 
certain percentage of net royalties. 

“You will notice that although the Research Corporation 
is essentially a public institution, in that its stockholders 
and directors can never, as such, receive any profits or 
payments from the business it conducts, the Western and 
International Precipitation Companies are purely commer- 
cial enterprises, though they have co-operated very gen- 
erously and effectively with the Research Corporation in 
all matters concerning the technical development of the 
art. Recently, to facilitate the handling of business, and 
this in many border-line fields, as, for example, where a 
company may have operating plants in the geographic 
fields of both the Research Corporation and the Precipita- 
tion Companies, the Precipitation Companies have estab- 
lished an Eastern representative with the same offices as 
the Research Corporation, in 43d St. This is purely a 
matter of convenience and in no way affects the funda- 
mental character or relationships of the organizations. 

With reference to relations of the Research Corporation 
to such interests as the General Electric and the Westing- 
house Electric Manufacturing companies, the directors and 
officials of the Research Corporation have been very careful 
throughout to keep the corporation entirely free from 
control or domination by any particular set of interests, 
either through business agreement, interlocking direc- 
torates, or any other of the many devices by which such 
control or domination is ordinarily effected in business 
today. The corporation has attempted to maintain friendly 
and helpful relations with any and all business concerns 
working in related fields where the corporation could add 
to the efficiency and better service. 

“Quite recently Dr. A. A. Hamerschlag, formerly presi- 
dent of the Carnegie Institute of Technology, Pittsburgh, 
has accepted the presidency of the Research Corporation, 
and is spending a good portion of his time in New York 
directing the conduct of its affairs. If you or your reader 
are interested in going further into the matter I would 
suggest that you get directly in communication with him. 
He is vigorously taking up some new and interesting 
matters of policy in regard to the corporation. 

“My own interest at present in this general subject 
centers more particularly on the question of just how 
government laboratories, and the Fixed Nitrogen Research 
Laboratory in particular, can best handle the various 
aspects of patent questions with which they have to deal. 
The subject is an extremely important one, in which I 
rather look for constructive development in the future. 

“One of the chief objects which the founders of the 
Research Corporation had in mind was to supply through 
it a certain amount of experimental data on the actual 
administration of patents, at least in a quasi-public way, 
which might aid in further studies of these subjects by 
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responsible government officials, who will inevitably be 
called upon sooner or later to make definite decisions along 
the lines indicated in President Harding’s Executive Order, 
3721 of Aug. 9, 1922, to meet the great complexities of 
our industrial and administrative systems today. 
“Trusting that this will give you at least some of the 
information you wish and put you in the way of getting 
anything further that is needed, I am, 
“Yours sincerely, 
“F. G. COTTRELL, 
“Director, Fixed Nitrogen Research Laboratory.” 
Dr. Hamerschlag has contributed further to the dis- 
cussion, pointing out the exceedingly altruistic attitude 
of the Research Corporation. His remarks follow: 


“Mr. F. E. Wormser, Assistant Editor, 
Engineering and Mining Journal-Press, 
McGraw-Hill Company, 10th Ave. at 36th St., 
New York City. 

“DEAR SIR: 

“A copy of the correspondence between you and Dr. 
Frederick G. Cottrell concerning the Cottrell patents and 
the Research Corporation has been passed to me for a 
response. The Research Corporation is grateful to you for 
your frank attitude and helpfulness in bringing these in- 
quiries to our attention. 

“T will be glad at a later date to make public announce- 
ment of the program which is contemplated as the proposed 
activities of the Research Corporation. 

“In the meantime, if you will publish or reprint the 
contents of a pamphlet which is transmitted to you en- 
closed in this letter, and which describes the organization 
and activities of the Research Corporation, you may give 
your readers a better understanding of our operations. 

“To your correspondent this communication is primarily 
addressed. We want him to know that the original stock- 
holders participated without any expectation of any divi- 
dends and subsequently, out of accrued royalties, their 
investment in this stock was refunded, and that the Re- 
search Corporation owns all of its stock and has never 
declared any dividends. 

“The funds which have been expended have been based 
upon a salary scale so low that the devoted staff who have 
worked so enthusiastically to introduce electrical precipita- 
tion into modern industry have had scarcely more than 
the prevailing living wage. . 

“Research Corporation has persisted in its endeavor to 
introduce into the industrial arts the possibilities of this 
invention and for a number of years did so without profit, 
accepting annual losses, especially during the war period. 

“The Research Corporation has no direct affiliation with 
either the General Electric or the Westinghouse Electric 
company. It operates entirely independent of them, using 
the apparatus of both only where it has proved itself to 
be the best and cheapest for the purpose. None of its 
officers or its directors have served either of these com- 
panies in any capacity which would lead to the intimation 
contained in this letter of your correspondent. 

“Yours very truly, 
“A. A. HAMERSCHLAG, 
“President, Research Corporation.” 


A Heating Problem 


The following letter contributes another solution to 
the problem confronting a mine manager as outlined 
in the issue of April 21, 1923: 


“T put a stop to the formation of the so-called ‘creosote’ 
incrustation in the stovepipe from an ordinary king heater 
type of wood-burning stove by puncturing air holes in the 
back of the stove just below the pipe exit—the stove having 
no counter draft. 

“You correctly explain the cause of formation as the 
cooling processes of the pipe surface. The air feed from 
the rear seems to produce this process within the stove, 
creating, as you suggest, more perfect combustion. A Dutch 
oven should supply the same results. JESSE A. ZOOK. 

“Joplin, Mo.” 
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Oil Shale in Indiana 


A large tonnage of oil shale lies exposed at the sur- 


face, readily available for mining operations, in a 
territory. embracing 500 square miles in southeastern 
Indiana, comprising what is known as the New Albany 
shale formation, according to Prof. John R. Reeves, of 
the Department of Geology, Indiana University, in 
Serial 2,466, just issued by the Bureau of Mines of the 
Department of the Interior. The tonnage is estimated 
at 45,000,000,000. A much greater amount of the shale 
is covered by other rocks and is therefore minable only 
by underground methods. This buried shale lies to the 
west of the outcrop district. It is estimated that these 
tremendous masses of oil shale can be made to yield an 
average of ten gallons of oil to the ton. 

The New Albany shale can be mined at a much lower 
cost per ton than can either the oil shales of Scotland 
or those in the western part of the United States. It 
is estimated that from eight to ten tons of New Albany 
shale can be mined by efficient methods for the same 
cost as that of extracting one ton by underground meth- 
ods. Reducing this to barrels of oil, the cost of extract- 
ing the New Albany shale is about one-half the cost 
of extracting by underground methods a shale which 
yields 42 gal. of oil per ton and about one-fourth the cost 
of extracting by the same method a shale which yields 
23 gal. of oil per ton. 

In comparing the costs of producing crude oil from 
the New Albany shale with the cost of producing oil 
from other oil shales, the greatest difference is found 
in mining costs. This advantage is in favor of the 
New Albany shale and more than makes up for its 
comparatively low yield of oil per ton of shale, pre- 
viously given. 

The outcrop district of the New Albany shale, run- 
ning north and south, is about fifty miles long by from 
five to ten miles wide, and is situated between the towns 
of North Vernon and New Albany. This district takes 
in parts of Jennings, Jefferson, Jackson, Scott, Floyd, 
and Clark counties. 


Test Well Suggested in Nesson Anticline 
in North Dakota 


Facts indicating that northwestern North Dakota, 
though strictly wildcat territory, may contain pools of 
oil and gas, and that the area included in the Nesson 
anticline is the most favorable one to be tested first 
to determine whether such pools exist in the region, 
are set forth in a statement just issued by the Depart- 
ment of the Interior. A well drilled two to three miles 
south of Hoffland, W. T. Thom, Jr., believes, should 
reach the Dakota sandstone at a depth of about 4,500 ft., 
and it might encounter productive beds at less depths. 
In view of the expense and risk attending such a test, 
it would seem to be one that might well be undertaken 
jointly by several companies, and it should be made with 
great care, in view of the value of an accurate deter- 





mination of local subsurface stratigraphy and of the 
possible oil and gas content of the several porous strata 
that may be penetrated. If possible, arrangements 
should be made to drill through the Dakota and Lakota 
sandstones to determine the age and character of the 
underlying formation. 

As is shown by the Ray topographic map issued by 
the U. S. Geological Survey, the suggested site for the 
Nesson anticline test well is near the north bank of 
Missouri River and is eighteen to twenty miles by road 
from the Great Northern Ry. at Ray. Fuel for drilling 
can probably be most easily obtained from one of the 
many local lignite mines and prospects, but eastern coal 
could be hauled from Ray. 


Output of Mexican Wells Decreases 


H. Bentley MacKenzie, Assistant Trade Commissioner 
at Mexico City, reports to the Department of Commerce 
that Mexican wells produced on the average about 
100,000 bbl. per day during April, but that the wells 
now coming in are as a rule of much smaller production 
than formerly. There is said to have been a large 
increase recently in the number of requests for drilling 
permits, most of these requests covering territory 
already proved on the Gulf coast. Increasing develop- 
ment activity is reported from a region of Vera Cruz 
known as El Maguey, on the Hacienda of El Calvario. 
The Corona Oil Co. is already drilling its first well in 
this field and the Mexican Eagle and two American 
companies are said to be preparing to drill in the same 
district. The Corona is installing a pipe line to carry 
oil from Pecero, and is said to be projecting the con- 
struction of a branch railroad from Panuco to the 
Hacienda of El] Calvario for a possible later continuation 
to the port of Tuxpam. 


Drilling Projected in Southern Arizona 


There are at least two groups of operators that 
propose to drill for oil in the southern part of Arizona, 
and, if organization plans are perfected, drilling is to 
be started in the near future. F. L. Davis, represent- 
ing Los Angeles capitalists, is now in Bowie, where he 
is securing leases on land in the San Simon Valley, 
just north of that place. The company that Mr. Davis 
represents proposes to sink a well, provided at least 
15,000 acres can be leased in that section. The United 
States Oil Co. sank a well in this territory to a depth 
of about 1,000 ft. two years ago, and it is likely that 
the new leasers will deepen this well, if it is found to 
be possible. Definite plans have been announced for 


the exploration for oil in Cochise County, and leases 
for about 15,000 acres have already been secured. The 
company expects to continue leasing until a total of 
30,000 acres has been obtained. The territory to be 
prospected comprises that area just east of Douglas and 
near the New Mexico border, in the southeast corner of 
the state. 
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Technical Papers 


68 of 


Transactions A.I.M.E. — Vol. 
the transactions of the American In- 
stitute of Mining and Metallurgical En- 
gineers, New York, has recently been 


issued to paid-up members. It is a 
tome of over 1,200 pages, containing 
the papers and discussions presented 
at the New York meeting in February, 
1922, except those on iron and steel 
(which were printed in Vol. 67), and 
the San Francisco meeting, in Septem- 
ber, 1922; also the proceedings of the 
San Francisco meeting, including a full 
list of officers and committees. The 
papers cover a wide variety of subjects 
of interest to mining engineers. To 
non-members the price is $5. 

Canadian Iron—Part II of the Fourth 
Annual Report on the’ mineral resources 
of Alberta, 1922 (price 25c. from the 
Department of Geology, University of 
Alberta, Edmonton, Alberta, Canada), 
is a 33-p. booklet describing “An Occur- 
rence of Iron on Lake Athabaska.” In 
the summary it is stated that “there 
is no commercial deposit of iron ore 
exposed around Fishhook Bay, and, fur- 
thermore the surface expos- 
ures do not indicate that enrichment can 
be expected at depth which would pro- 
duce an economic deposit of iron.” 
There is no present chance for the 
commercial development of any iron ore 
deposits which might be found about 
Lake Athabaska, according to the 
report. 

Lake Superior Iron Ore—The average 
cargo analyses of Lake Superior iron 
ores for the 1922 season have been com- 
piled and issued in booklet form by the 
Lake Superior Iron Ore Association, 
Kirby Building, Cleveland, Ohio. 

Canadian Maps—The Geographic 
Board of Canada has issued a catalog 
of the maps in the collection of that 
board, accompanied by maps of the 
various provinces, with the areas cov- 
ered by the various individual maps in 
the collection outlined in blue. The 
Board has no district maps for distri- 
bution, but this catalog will be a valu- 
able index to the maps that have been 
prepared for various sections of the 
Dominion. Copies of the catalog and 
accompanying provincial maps are pre- 
sumably obtainable on request to the 
Board, at Ottawa. 

Mineral Resources—Recent additions 
to the “Mineral Resources” series in- 
clude: “Summary of Mineral Resources 
of the United States in 1919,” pp. 157; 
“Cadmium in 1922,” pp. 5; and “Sum- 
mary of Mineral Production in Foreign 
Countries, 1919 and 1920,” p. 51. Any 
of these may be obtained on request 
from the U. S. Geological Survey, 
Washington, D. C. 

Mine Timber Preservation — The 
Forest Products Laboratory, Madison, 
Wis., has issued a mimeographed two- 
page bibliography of important articles 
on the properties and treatment of mine 
timber, which it will send on request. 


Engineering and Mining Journal-Press 


Mining Methods—The Proceedings of 
the Lake Superior Mining Institute, 
twenty-second annual meeting, held 
at Houghton, Mich., Aug. 28, 29, and 30, 
1922, have recently been issued from 
the office of the secretary, Ishpeming, 
Mich. The longer papers include: 
“Co-operative Effort in the Study of 
Mining Methods”; “Development and 
Extraction Methods for Lake Superior 
Copper Deposits”; “Recent Practice in 
the Use of Scrapers on Sublevels”; 
“The Mining Methods of the Copper 
Range Company”; “Building Reinforced 
Concrete Shaft Houses”; “The Mayne 
Loader”; and “Why Do We Need a 
Classification of Mining Methods?” A 
list of officers and members and a map 


of the Michigan Copper Country are 
included. 
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Recent Patents 





Rod Mill—No. 1,449,751. 


March 27, 


1923. H. W. Hardinge, New York City. 
A mill of the cross-sectional design 
shown in the illustration, using rods for 
the first grinding, after which the pulp 
passes through a conical outlet into a 





secondary chamber in which balls or 
pebbles are the grinding media. This 
compartment also has a conical dis- 
charge. 

Continuous Thickener—No. 1,452,151. 
April 17, 1923. A. L. Genter and G. C. 
Jones, Salt Lake City, Utah, assignors 
of one-half to the General Engineering 
Co., Salt Lake City, and one-half to 
A. L. Genter. A form of the Genter 
thickener, this being a positive pres- 
sure filter with means for cleaning the 
filter fabric by an occasional reversal 
of the current of pulp. 

Electrolytic Iron—No. 1,451,333. April 
10, 1923. F. A. Eustis, Milton, C. R. 
Hayward, Quincy, and H. M. Schleicher 
and Donald Belcher, Boston, Mass., as- 
signors of one-half to F. A. Eustis and 
one-half to C. P. Perin, New York City. 






Llectroighc 
Peducing Tonk 


A ferric solution is reduced by an elec- 
tric current and then transferred to a 
separate cell where the iron is deposited. 
A flow sheet as shown in the accom- 
panying cut is presented. 
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New Books 





Pies 





General Chemical Analysis 
Standard Methods of Chemical Analysis. 
By W. W. Scott. 3d ed. 2 vols. 
D. Van Nostrand Co., New York. 
Price, $10. 


In the present edition, the subject 
matter has been entirely revised and 
largely rewritten, so that the methods 
given are the latest and most reliable 
that have been devised. In previous 
editions, the editor, Professor Scott, 
enlisted the aid of numerous notable 
collaborators, and to this list, in the 
present edition, have been added the 
names of a number of other specialists. 

Of the methods which were included 
in previous editions, many have been 
deleted as being either unreliable or of 
not sufficient importance to be retained. 
The value of this phase of revision in 
chemical literature cannot be _ too 
strongly emphasized. It has been the 
experience of nearly all laboratory 
workers that totally unreliable methods 
have been retained in succeeding edi- 
tions of well-known books, and these 
methods may be, and too often are, in- 
corporated without revision in works by 
other writers. Or it may be that a 
given method, yielding reliable results 
under the very special conditions for 
which it was devised, will be utterly 
valueless under other conditions. Such 
methods, of course, are of certain value, 
but it is questionable whether they 
should be included in a book purporting 
to give “standard” methods. 

In the book under review, the 
methods given are for the most part of 
general application, but in order that 
the busy operator may modify such 
methods to meet special conditions 
without consulting numerous scattered 
references, the information he will re- 
quire for such modification has been 
carefully collected and incorporated 
with the descriptions of the several 
methods. This has proved to be an ex- 
tremely valuable feature of the book. 

Of the new matter appearing in the 
present edition, special mention may be 
made of the following chapters: Stand- 
ard Method of Sampling, Barnitt; 
Sanitary Examination of Water, Hale; 
Radium, Roberts; Gold and Platinum, 
Skowronski; Examination of Explosives, 
Storm; Asphalts, etc., Abraham; and 
Electrometric Titrations, Kelly. In ad- 
dition, much new matter has been added 
to the chapters on Cadmium, Zinc, 
Selenium, Tellurium, Molybdenum, 
Tungsten, Uranium, and Alloys, and all 
other chapters have been brought thor- 
oughly up to date. 

A valuable section of the book is de- 
voted to qualitative examination of 
substances. This section is very concise 
and is particularly useful to the busy 
chemist. A splendid set of useful tables 
is given, including a long list of con- 
version factors which have been re- 
calculated on the basis of the latest 
atomic weights. R. M. COLEMAN. 
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SOCIETIES, ADDRESSES, AND REPORTS 





M. I. T. Inaugurates Stratton President 


Former Director of U. S. Bureau of Standards Installed in New 
Office in Presence of Representatives of Other 
Educational Institutions 


ORMAL INAUGURATION of Dr. 

Samuel Wesley Stratton as presi- 
dent of the Massachusetts Institute 
of Technology took place at Boston on 
June 11, in the presence of the repre- 
sentatives of many educational institu- 
tions in this country and abroad. In 
his inaugural address Dr. Stratton 
referred to a Latin motto carved in 
the office of the president of the In- 
stitute, which he translated as “Every 
Finish Marks a Fresh Start.” This 
he said was most appropriate to the 
work of the Institute as well as to the 
progress of science in general. Con- 
tinuing Dr. Stratton said: 


“It has taken a hundred years to 

bring the steam locomotive to its pres- 
ent state of perfection, but it has taken 
only a third of the time to develop 
electric power. Twenty years ago a 
generator with a capacity of 5,000 kw. 
was a very large machines. ... 
Less than a quarter of a century ago 
the automobile industry was in its 
infancy; today it is one of the largest 
- . . The navigation of the air is 
another dream that has come true with 
astonishing rapidity . . . Electrical 
communication is another series of de- 
velopments illustrating in a striking 
manner the evolution of industry at a 
rate depending upon that at which 
scientific data is produced . 
With suitable equipment it is possible 
for a single speaker to be heard in 
every part of the country, through 
wired or radio telephony or combina- 
tions of both. These illustrations have 
been chosen from the utilities with 
which we come in contact daily; they 
are so familiar to us that the vast 
amount of effort which has brought 
each about is generally forgotten . ; 
The same process is going on in the 
fields of pure science as this term has 
been used. The terms pure and applied 
science have not the same distinction 
as formerly. The same men, methods, 
and equipments are involved in getting 
at the facts, whether they are needed 
in solving problems of industry or in 
extending our knowledge of principles. 
There are a few cases in the latter that 
do not find immediate application; in 
fact, the need for such information in 
industry is very often the incentive for 
its production.” 

Citing researches in electromagnetism 
and radioactivity as instances where 
the fundamental principles prove to be 
of great scientific or economic import- 
ance, Dr. Stratton said: 


“In earlier times industries were slow 
to utilize results of scientific discov- 


eries, whereas today they are asking for 
them. They are building and equipping 
laboratories in order to initiate and 
expedite research that may lead to im- 
proved processes, greater efficiency or 
the prevention of waste. Industries 
are asking for engineers well equipped 
with the fundamentals of science and 
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Dr. Samuel Wesley Stratton 


President, Massachusetts Institute 
of Technology 


mathematics, but up to date, which is 
no easy matter, considering the rate at 
which scientific developments are go- 
ing on . -. To meet this requires 
far more in the way of facilities than 
heretofore.” 


In closing, Dr. Stratton said: 


“Let us not overlook the very finest 
exemplification of our motto—the leader 
who in the following of his profession 
not only accomplishes results that make 
other and greater things possible, but 
who by devotion to his work and in- 
terest in his fellow man inspires others 
to begin.” 

Charles William Eliot spoke for the 
founders of the Institute. To his think- 
ing there were just two persons, he 
said, Mr. and Mrs. William Barton 
Rogers. He sketched the career of 
each and told how from their efforts a 
new schocl of applied science arose 
from which had developed the present 
Institute. The work of founding the 


Institute had been a pioneering work, 
he said, that had proceeded from and 


been supported by private individuals. 
The government of the Institute had 
always been chiefly composed of private 
citizens. This taught, said Dr. Eliot, 
that all pioneering education must be 
done by private persons and private 
institutions, that other schools could 
not be expected to do the pioneering 
work of education, and that they never 
had done that work in the last three 
hundred years of American experience. 

John Campbell Merriam, president of 
Carnegie Institution, said: 


“It is appropriate that an educational 
body such as the Institute of Technology 
should choose as its leader a man who 
has gained eminence in the fixing of 
standards and in teaching their use to 
the nation. It is also important to note 
that he is a distinguished constructive 
scholar, an experienced student of engi- 
neering application, and a man who 
stands firmly for straight thinking. 
There could be no better preparation 
for one who is to be concerned with 
higher education of this character than 
to have learned through much experi- 
ence, the meaning of the term “stand- 
ards,” and to have come to know how 
the practical needs of the nation’s most 
advanced business and service should 
use these guides and patterns. 

“We know that institutions of higher 
learning attract those who through their 
desire for the most advanced knowledge 
give evidence that they are destined to 
be leaders in thought and in action. 
Our training should be planned to pre- 
pare that leadership for the conditions 
which will exist when the responsibility 
arrives. It should be part of the re- 
quirement of teaching that these con- 
ditions be kept constantly in mind. If 
aman graduates today at twenty-three, 
equipped only with the technique of 
operation in an engineering subject, he 
will find himself twenty years later, at 
forty-three, living in an engineering 
world of almost completely changed 
technique. The advances which will 
have come since his graduation will be 
partially through mere readjustment of 
the machinery, but many of the greatest 
modifications will have been produced 
through development of new types of 
application based upon fundamental 
principles in the sciences. A man who 
graduates today with the foundations 
of engineering well laid in the physical 
sciences is the one who will adapt him- 
self most readily in meeting the new 
needs of the future. He will be the 
creator and the leader. Those who base 
their education solely upon methods of 
operation of today and yesterday will 
follow where others direct. 

“The continued existence of the com- 
plicated cultural system which we call 
civilization depends on our ability to 
construct an educational plan in which 
the elements can be made increasingly 
simple and more fundamental, and that 
failure to support a system including 
knowledge of the most highly de- 
veloped stages means going backward.” 
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Dr. Richard Bishop Moore 
Head of development department, 
The Dorr Company 
Dr. Richard Bishop Moore, formerly 
chief chemist and mineral technologist 
of the U. S. Bureau of Mines, is now in 
charge of the development department 
of The Dorr Company, of New York. 
John S. Stewart, of London, is visit- 
ing the United States. 
Ralph H. Jarvis is prospecting in 
California—as a recreation. 
H. A. C. Jenison, of the U. S. Geolog- 
ical Survey, is in San Francisco. 
John C. Ryan has recently returned 
to the United States from a trip to 
South America. : 


Edwin E. Chase will be at Butte, 
Mont., till June 15, after which he will 
go to Tonopah, Nev. 

Lloyd T. Emory is in British Guiana 
on professional work. He will return 
to New York, it is expected, early in 
August. 

L. K. Fletcher has been appointed 
general superintendent for Noranda 
Mines, Ltd., Haileybury, Ontario. 

Howard D. Smith, president of the 
Consolidated Copper Mines Co., at Kim- 
berly, Nev., was in San Francisco 
recently. 

R. G. Hall, metallurgical engineer of 
San Francisco, will visit St. Louis and 
New York on professional business dur- 
ing June. 

Felix Edgar Wormser, assistant edi- 
tor, Engineering and Mining Journal- 
Press, is making a field trip through 
Colorado and Utah. 

W. C. Northey, superintendent of the 
Mahoning mine, Hibbing, Minn., oper- 
ated by the Mahoning Ore & Steel Co., 
has resigned his position. 

George W. Lambourne, general man- 
ager of the Park Utah and Park City 
mining companies, who has been in the 
East, has returned to Salt Lake City. 

C. E. Cairnes, of the Canadian Geo- 
logical Survey, has started field work 
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in the Hope-Princeton district, where 
there is a marked revival of mining 
activity. 

Charles H. Munro has returned from 
the Federated Malay States, where he 
has been directing the work of the 
Yukon Gold Co. in its tin-dredging 
operations. 


Cecil Rowe, manager of the Kinney 
Colleries, at Tokay, N. M., has been 
awarded the advanced degree in mining 
engineering from the New Mexico 
School of Mines. 

Dr. and Mrs. Louis D. Ricketts, of 
Warren, Ariz., have arrived in New 
York from an extended tour through 
South America. Dr. Ricketts is a for- 
mer president of the A.I.M.E. 


George H. Ashley, State Geologist of 
Pennsylvania, recently delivered lec- 





George H. Ashley 


State Geologist of Pennsylvania 


tures on the mineral resources of Penn- 
sylvania, at Mont Alto, Myersdale, 
Bloomsburg, and State College. 

F. W. Draper, of the Russo-Asiatic 
Consolidated, Ltd., Pinners Hall, Austin 
Friars, London, is in New York in the 
interests of that company. He is mak- 
ing his headquarters with Knox & 
Allen, 160 Broadway. 


Fred R. Low, Editor of Power, was 
nominated as president of the American 
Society of Mechanical Engineers for 
1924, by the nominating committee of 
that body, at the spring meeting of the 
society, held in Montreal, May 28-31. 


John G. Kirchen, general manager of 
the Tonopah Extension Mining Co., and 
president of the Nevada Mine Opera- 
tors’ Association, has returned to Tono- 
pah from an extended trip to Pittsburgh, 
Washington, and other eastern points. 
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Ralph J. Orynski has succeeded A. J. 
Weinig as superintendent of the United 
Comstock mill at Gold Hill, Nev. 
Mr. Weinig has gone to Denver on re- 
search work for the Metals Exploration 
Co., of which the United Comstock is 
a subsidiary. 

K. I. Marshall, engineer for the 
Western Precipitation Co., of Los 
Angeles, Calif., sailed from San Fran- 
cisco for Sydney, Australia, on May 29. 
He will superintend the installation of a 
Cottrell treater at the smelter of the 
Electrolytic Zinc Co. of Australasia, 
Inc., at Risdon, Tasmania. 


A. J. Thompson, of the Montana State 
School of Mines; W. B. Gonser, of 
Purdue University; Albert F. Clark, of 
the University of Colorado, and Gerald 
U. Green, of the New Mexico School 
of Mines, have been awarded fellow- 
ships in mining and metallurgy by the 
University of Utah. 

George A. Stahl, president of the 
Colorado Metal Mining Association, and 
M. B. Tomblin, secretary of the Colo- 
rado Metal Mining Fund, left Denver 
June 8 to attend a meeting of the board 
of governors of the Western Division 
of the American Mining Congress, 
which convened in San Francisco June 
11, 12 and 13. 


OBITUARY 


John H. Jones, a well-known mining 
engineer of Spokane, Wash., was acci- 
dentally drowned June 1 in the Moyle 
River near Bonners Ferry, Idaho, where 
he was building an arch dam for the 
Cynide Gold Mining Co. He was 
forty-five years old. Mr. Jones was a 
veteran of the Spanish-American War 
and a captain of engineers in the World 
War. 


Andy Onstot, the last of the pioneer 
placer miners of the Black Hills district 


“ of South Dakota, died recently at Dead- 


wood, in that state. Mr. Onstot was 
seventy-six years old. He had spent 
the last years of his life panning gold 
from creeks near his home in Blacktail. 





Andy Onstot 
Old-timer placer miner of the Black Hills 
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EE OWNERS of iron-mining properties in Michigan 
sue to recover for loss of royalties resulting from 
alleged “bad” mining practice on part of operators. 
Want damages for injury to mine, also. 
Vipont Silver mine, in Utah, will curtail production 
drastically as a consequence of completion of Pittman 
Act purchases. Operators in Cochise County, Ariz., will 


suspend for the same reason. 


Prospects in the Slocan district, in British Columbia, 
The Trail zinc schedule has helped. 

Idaho geologist estimates 5,500.000,000 tons of $12 
phosphate ore in the southern part of the state. 


improve. 


Leading Events 


Colorado. 


The United States S., R. & M. Co. has resumed devel- 
opment of its properties at Eureka, Nev. 

Lower smelting rates have been established by the 
A. S. & R. Co. on ores from the northern part of 


Operations in the Joplin-Miami zinc-lead district have 
slackened because of lower prices for concentrates. 


The Inspiration Consolidated Copper Co. is installing 


an 800-kw. turbine generator at its Miami power plant. 

A branch railroad in the Park City district of Utah 
will stimulate operations in the eastern section. 
Utah will benefit. 


Park- 





Owners Seek Damages for Alleged 
Bad Mining by Operators 


Legal Battle Between Expert Witnesses 
Involves Iron Mines—Similar 
Suits May Follow 


Mining men of the Lake Superior 
iron-ore region await with interest the 
outcome of the lawsuit between the fee 
owners of the Homer mine, on the 
Menominee Range, and the Buffalo Iron 
Mining Co., operators of the property. 
The case was heard by Judge R. C. 
Flannigan, in the Dickinson circuit 
court. The fee owners claim that the 
operators used improper methods in 
mining the ore, causing the surface to 
cave and sand to mix with the product. 
As a result, it is maintained, instead of 
an ore extraction of between 85 and 90 
per cent, only 72 per cent was recovered. 
It is further claimed that when the 
third level of the mine was reached the 
operators should have changed from the 
sublevel system of mining to the top- 
slicing method. Damages amounting 
to 24c. a ton on approximately 310,000 
tons of ore are asked, and an additional 
sum because of damage to the mine 
itself. 

Expert witness were used by both 
sides, F. W. Sperr, head of the mining 
department of the Michigan College of 
Mines, being one of the witnesses for 
the Buffalo Iron Mining Co. E. W. R. 
Butcher, G. L. Woodworth, C. H. Camp- 
bell, James E. Jopling, and other promi- 
nent iron mining men of the Lake region 
also testified. The result will be of con- 
siderable importance, as there are a 
great many mines in the Lake country 
which are operated on the same basis, 
and there are rumors of other suits 
if the plaintiffs are successful in this 
lawsuit. 





Gold Veins Near Iditarod 


A telegram from a correspondent at 
Iditarod, Alaska, says that two rich 
veins of free-milling gold ore have been 
traced for 14 miles on the right limit 
of Otter Creek. 


Two New Steel-Concrete Ore 
Docks on Lake Superior 


The Great Northern R.R. is making 
preparations to erect a new steel-con- 
crete ore-loading dock at Superior, Wis., 
at the head of Lake Superior. The Chi- 
cago & Northwestern road is to build a 
new dock, to replace the wooden one 
now in use at Escanaba, Mich., on Lake 
Michigan. 


Granby Saves $100,000 by 
Winning Tax Suit in B. C. 


In the Supreme Court of British Co- 
lumbia, Chief Justice Hunter has ruled 
that the Attorney General of British 
Columbia must pay the whole of the 
costs in connection with the suit of the 
Granby Consolidated M. S. & P. Co. vs. 
the Attorney General, which was fought 
through the several courts up to the 
Privy Council, the costs in which will 
run into several thousand dollars. In 
this suit the Granby company claimed 
that its income tax, amounting to 
several hundred thousand dollars, did 
not become delinquent until the end 
of 1922, and if paid before that time 
was subject to a rebate of 10 per 
cent, whereas the Attorney General 
claimed that the tax became delinquent 
at the end of 1921. By winning the suit 
the Granby company saves more than 
$100,000, including the rebate, the costs 
of the litigation, and interest saved by 
deferring payment. 


Branch Railroad in Park City 
District, Utah 


Will Serve Park-Utah, Silver Bonanza, 
and Stimulate Development 
in Eastern Section 


It is announced that the Union Pacific 
proposes to build a five and three- 
quarter mile road from Park City, Utah, 
into the eastern section of the district, 
connecting with the mouth of the 


-Ontario drain tunnel. Although the line 


will not cover any great length, diffi- 
culties in construction bring the esti- 
mated cost to about $400,000. 

As is well known, there has, until 
lately, been little work done in the east- _ 
ern section of Park City. The bringing 
of the Park-Utah into active production 
in this part of the camp within the last 
three years, so that it now is one of the 
important silver-lead mines of the coun- 
try, producing at the rate of over 3,000,- 
000 oz. of silver yearly, has aroused 
much interest in the possibilities of 
eastern Park City. The new railroad 
will primarily benefit the Park-Utah. 

The company is now hauling its ores 
underground through the Ontario No. 2 
drain tunnel to the Daly West shaft, 
hoisting the ore 900 ft. to the Ontario 
No. 1 drain tunnel, and taking it from 
there out to the Ontario loading station. 
The total haulage by this route amounts 
to practically three miles. With the 
new line in operation, the distance from 
the Park-Utah workings (where ore is 
now being mined) to the loading station 
will be reduced to one mile. Other 
properties in the eastern section are: 
the Glenallen, which has a milling plant; 
the Park-Bingham and East Utah. With 
the reduction in the cost of bringing in 
supplies, work on properties so far’ 
little developed will be stimulated. 
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Prospects Are Brighter in the Slocan District 


Production Steady—Development Active—Old 
Mines Reopened—Smelting Contracts 
Less Onerous 


HE zine schedule which went into 

force at the Trail smelter of the 
Consolidated Mining & Smelting Co. just 
a year ago has been the means of put- 
ting new life into the old Slocan district, 
at British Columbia. The Silversmith, 
of course, is the leading mine: it has 
shipped 4,300 tons of concentrate to 
date this year, 2,000 tons of which has 
been zine concentrate that, prior to the 
introduction of the schedule, was a 
waste product. Lessees at the old Stand- 
ard mine have shipped 800 tons of con- 
centrate this year, 700 of which was 


has yielded more than a $1,000,000, and 
it was the profit from its operation that 
enabled Clarence Cunningham to de- 
velop the group of mines in which he 
is interested. His Alamo mill is busily 
employed just now on ore from the 
Wonderful mine, and 200 tons of lead 
and 200 tons of zine concentrate have 
been shipped to Trail during the last 
few months. 

The Bosun has shipped 500 tons of 
crude ore this season, and is said to 
have developed an excellent ore reserve. 
The Ruth-Hope mine, which is develop- 


Noble Five mill, Sandon (above) 


New Denver, on Slocan Lake (below) 


zine concentrate. This, however, is 
rather in the nature of a swan song, 
as most of it was derived from pillars 
left for support in the prosperous days, 
and, unless some new ore is found, the 
end of the old mine, which has paid its 
owners $2,700,000 in dividends, is in 
sight. 

The Standard company is steadily ex- 
ploring the Iva Fern, the McAllister, 
and a group of claims near to the old 
Standard mine, in the hope of finding a 
property in which to invest nearly half 
a million dollars that has been held in 
the treasury for that purpose for more 
than four years. 

A promising new strike has been 
made at the Queen Bess mine, which, 
it is thought, will give this famous old 
property a new lease on life. The mine 


ing an extension of the Silversmith 
vein, has shipped 175 tons. This prop- 
erty is being developed under the guid- 
ance of R. H. Stewart, formerly man- 
ager for the Consolidated Mining & 
Smelting Co., who, it is said, was re- 
sponsible for the discovery of the new 
oreshoot in the Slocan Star vein when 
the Silversmith company took over the 
property. A new vein, parallel to the 
Slocan Star vein, is being explored in 
Ruth-Hope territory, and is said to be 
showing great promise. 

The three mining centers of the 
Slocan—namely, Slocan, Silverton, and 
New Denver, the former being situated 
in the valley of Carpenter Creek and 
ringed with mountains and the latter 
picturesquely located on the shores of 
Slocan Lake—have been hustling little 
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communities since about 1892, when 
mineral production started. It was then 
that shipments began to be made by 
such properties as the Slocan Star, 
Payne, Reco, Rambler Cariboo, and 
Whitewater. 

Although large tonnages of clean 
galena have been recovered, the bulk of 
Slocan ore has to be concentrated to 
separate the lead from the zine and 
make as near as possible a clean lead 
and a clean zinc product. The re- 
sult has been the erection of numer- 
ous concentrators, and today the dis- 
trict has several modern plants for the 
treatment of silver-lead-zinec ore by 
gravity and oil flotation. 

The leaser, and the prospector also, 
have a happy hunting ground in the 
Slocan. The topographical conditions 





Alamo mill (above) 


Sandon, a typical Slocan town (below) 


lend themselves to cheap mining. The 
hillsides are steep and covered with 
timber. Water needed for power sites 
and concentrating is available. Ore- 
bodies, with few exceptions, can be ap- 
proached by adit tunnels. Railway or 
lake transportation is within easy reach 
of rope tramways, which are used ex- 
tensively for conveying ore from the 
higher altitudes. There are good roads 
and first-class mountain trails. The 
climate is moderate, the winter being 
not excessively cold and the other sea- 
sons ideal. 

Most of the ore mined has been 
argentiferous galena, associated with 
zinc blende in a gangue of siderite, 
calcite, and quartz. The average run 
of the ore carries about 2 oz. of silver 
to each unit of lead. 
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Many Silver Operations in Cochise 
County, Ariz., Will Suspend 


Cannot Make Profit at 65c. Price— 
Others Continue—Think “Tender” 
Privilege Abused 


Many of the silver mine lessees and 
operators of Cochise County, Ariz., 
which area produces over half of the 
silver mined in Arizona, are making 
preparations to close down their prop- 
erties, owing to the expiration of the 
Pittman Act price for the metal. The 
Tombstone district, which has experi- 
enced a great period of activity during 
the last year, will witness the closing of 
over half its mines. However, there 
are some that will continue to operate 
and will undoubtedly be able to make a 
good profit if the present price of silver 
is maintained. 

Massey & Williams, operating the old 
Oregon mine under lease from the 
Phelps Dodge Corporation, Bunker Hill 
Branch, will continue mining. These 
men have taken out a large tonnage of 
high-grade ore during the last year and 
are in position to continue shipments 
from ore already developed for some 
time. 

Liedy & Bergquist, operating the 
Promptor mine, which is leased from 
the same corporation, are also reputed 
to have reserves that will enable them 
to carry on with the cheaper price for 
the metal. Benson & Alberts, who are 
operating the Silver Thread mine, 
leased from Phelps Dodge also, are in a 
similar position. 

About two months ago, a body of 
high-grade ore was encountered in the 
Silver Thread, and the owners of the 
lease have rushed shipments as fast as 
possible since that time. The new mill 
on the Bonanza property, which was 
completed about the middle of April, is 
continuing to operate, treating ores that 
had been stocked during many months. 
Wooton, Hilton & Jacobson, who have 
leased the Bonanza mine from J. L. 
Melgren, the owner, evidently feel that 
by efficient mining and milling a profit 
can be realized from the ore that they 
are producing, even at a reduced price 
for silver. 

The Commonwealth mine, which is 
at Pearce, is to suspend operations, 
owing to the present unsettled condition 
of the silver market; operators are 
cleaning up all ore that has been mined 
in preparation for the shutdown. 
Operation up to this time is said to 
have returned a good profit, but 65c. 
silver is a different matter. 

Much dissatisfaction has been ex- 
pressed by silver operators concerning 
the abruptness of the Treasury Depart- 
ment announcements and the uncer- 
tainty connected with the purchase of 
the final metal under the Pittman Act. 
Some claim that the privilege of filing 
affidavits concerning silver has been 
abused and that in some cases affi- 
davits have been filed by mine owners 
claiming silver values of ore that has 
just been mined and has not been taken 
out and that others claim values for ore 
blocked out in mines and not even 
touched. 
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New Equipment in Sante Fe Con- 
centrator in Oklahoma 


About $25,000 worth of new machin- 
ery is being installed in the plant of the 
Santa Fe Mining Co., south of Hocker- 
ville, Okla. The company is sinking a 
new shaft to the 240 level, and by the 
time it is completed the mill will be 
ready for operation once more. In- 
cluded in the new machinery is a 200- 
hp. Chicago Pneumatic oil engine and a 
1,100-ft. compressor. The company has 
sold only 100 tons of zinc ore this year, 
and has several thousand tons in its 
bins, awaiting better prices. M. B. 
Davidson is manager. 


Terlingua, Texas, Produced 40 
Per Cent of Country’s 
Mercury in 1922 


Discovery of Coal Near Mines Stimu- 
lates Activity—Railroad 90 
Miles Distant 


Of the total of 6,497 flasks of quick- 
silver which were produced in the 
United States last year, 2,725 flasks 
came from the cinnabar mines in the 
Terlingua district, in Texas. There 
has been a revival of the industry in 
the district in the last year, and prep- 
arations are being made for the open- 
ing of several more promising proper- 
ties. Extensive prospecting recently 
has established the fact that there are 
outcroppings of rich cinnabar ore scat- 
tered over a territory running thirty 
miles east and west from Terlingua 
and having a width of about twenty 
miles. It is asserted that the quick- 
silver resources of the district are the 
largest known in the world. 

One of the chief reasons for unusual 
activity in opening up new mines is 
that the tariff of $18.75 which Con- 
gress recently placed upon quicksilver 
is expected to cause a corresponding 
raise in the price. At present the quick- 
silver sells for $67.35 a flask of 75 lb. in 
San Francisco. 

The largest producer of quicksilver in 
the Terlingua district is the Chisos Min- 
ing Co., which has been producing regu- 
larly at the rate of about $30,000 a 
month for many years. It has a record 
of having produced a total of more than 
$2,000,000 worth of quicksilver. The 
workings of this mine are down to a 
depth of 500 ft., and it is stated that 
the ore grows richer as the depth in- 
creases. 

Formerly one of the principal draw- 
backs to the industry was the scarcity 
of fuel for the furnaces. The mines 
are 90 to 100 miles from the nearest 
railroad point, and in a region that is 
bare of trees and practically all other 
kinds of vegetation. The fuel problem 
was solved unexpectedly, however, by 
the discovery of coal of good quality 
near the mines. It is now being used 
in most of the furnaces. 

Outcroppings of cinnabar have also 
been found in Mexico, just across the 
Rio Grande from Terlingua, but as yet 
no steps have been taken to develop the 
properties on that side of the border. 
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Vipont Silver Mining Co. Will 
Curtail Output to 50 Tons 


Shipped Concentrate by Special Train— 
Cannot Market 2,000-0z. Product 
Economically 


Following the suspension of silver 
purchases at the Pittman Act price, the 
Vipont Silver Mining Co., operating in 
Box Elder County, Utah, will readjust 
its operations. The company, however, 
added a touch of color to the final days 
of May by shipping concentrates to a 
Salt Lake smelter by special trains. 
One train consisting of four carloads of 
concentrates from the Vipont mine and 
one carload from the Bayhorse mine, 
situated near Mackay, Idaho, made the 
trip from Oakley, Idaho, to Salt Lake 
in eleven hours, including the time taken 
for all stops and clearances. This is 
five hours better time than that made 
by the fastest passenger trains. In 
making the entire run at an average 
speed of thirty-five miles an hour, in- 
cluding all stops, much of the distance 
had to be made at the rate of sixty or 
sixty-five miles an hour. 

The second special train of concen- 
trates, including two carloads, both 
from the Vipont, left Oakley on May 
29. The four carloads of the Vipont 
company contained about 30,000 oz. of 
silver, so that by expending $669 for a 
special train, a gain of $12,000 was 
made as compared to the price the same 
shipment would have brought should it 
have arrived after the expiration of the 
Pittman Act. 

Inasmuch as Vipont ore carries silver 
exclusively, the company’s operations 
will henceforward be curtailed to a 
considerable extent. From now on 300 
tons of ore weekly will be treated by 
the mill, as compared with 225 tons 
daily during the years when the Pittman 
silver act was in force. Forces at the 
mine have been reduced from about 325 
to 125 men. 

By selective mining, partial operation 
of the mine can be maintained. The 
mill will be operated intermittently as 
the need for the treatment of the ore 
on hand demands. 

By increasing the grade of concen- 
trates from its present average of about 
220 oz. of silver to a product grading 
from 1,000 to 2,000 oz. a ton—a step 
said to be practical by roasting and 
refloating—the company could probably 
maintain operations at nearer their 
present capacity with silver ranging 
about 60c. an ounce. 

However, as the railroad companies 
will not accept as freight ore or con- 
centrates worth more than $1,000 a ton, 
and as express rates are prohibitive, 
shipping of a higher grade concentrate 
is impractical. 





Homestake Produced $490,000 
in May 

The production of gold bullion from 

the Homestake mills, at Lead, S. D., 

during May was $490,000. This came 

from treating 136,000 tons of ore. The 


new milling plant is reported to be 
working well. 
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Smelting Company Shoulders 
Part of Freight Increase 


Northern Colorado Producers Hope to 
Stimulate Production—Denver 
Plant May Restart 


In line with the policy of the Ameri- 
can Smelting & Refining Co. to co- 
operate with Colorado mining men in 
an effort to revive the metal-mining in- 
dustry in the state, the company has 
announced a new treatment rate appli- 
cable to northern Colorado ores con- 
taining values of $25 per ton and less. 
The new rate is $1.50 per ton less than 
the old schedule. 

Owing to the closing down of the 
Pueblo smelter, northern Colorado ores 
must be sent to Leadville for treatment, 
necessitating a long haul, and a conse- 
quent increase in freight rates of 
about $3 per ton. The smelting com- 
pany, in connection with the Denver & 
Rio Grande R.R., has arranged to ab- 
sorb $1.50 of this increase, with the 
purpose of increasing production. 

The operators of Clear Creek and 
Gilpin counties have appointed a special 
committee to confer with the smelter 
people, the State Mining Association 
and supply dealers, in arranging a gen- 
eral campaign that will lead to an in- 
crease in production sufficient to justify 
the blowing in of a furnace at the old 
Globe plant in Denver. The reopening 
of the Denver plant would still further 
reduce railroad rates, and northern 
Colorado operators will make a deter- 
mined effort to increase output to the 
extent of supplying sufficient ore to 
warrant the move on the part of the 
smelting company. 





American Capital Finances Mexi- 
can Mines, Say Statistics 


More mines are in operation in Mex- 
ico now than at any time since the 
revolutionary period began in 1910, ac- 
cording to a statement by the Depart- 
ment of Mines of the Mexican Govern- 
ment. This is also true as to the num- 
ber of titles to mines. That there is 
much prospecting going on is shown 
by the fact that 118 new titles to 
claims were issued during the month 
of April, which is the latest month 
of which a complete record is avail- 
able. 

It is estimated that approximately 
$290,000,000 has been invested in mines 
and smelters in Mexico. According to 
statistics, about $286,000,000 had been 
invested in the industry in 1912. Of 
this amount about $37,000,000 was in 
smelters and mills, the remainder being 
invested in mines. Of the total, about 
$250,000,000 was American capital; 
$43,000,000 English, and the balance 
represented French, German, and other 
investments. The State of Sonora 
ranked first in the number of mines, 
with 4,300 patented groups; Chihuahua 
second, with 4,100; Durango third, with 
3,179; then following in order came 
Zacatecas, Jalisco, Oaxaca, Sinaloa, 
Hidalgo, Guanajuato, Guerrero, and 
Nuevo Leon. 
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Inspiration Increases Capacity of 
Its Steam-Electric Plant 
Largest Mine Power Installation 
Arizona—Roosevelt Dam Hydro 
Power Erratic 


in 


A new 8,000-kw. generator is being 
installed at the power house of the 
Inspiration Consolidated Copper Co. at 
Miami, Ariz. This is the largest mine 
power plant in Arizona. The new ma- 
chine consists of a steam turbine, direct 
connected to the generator; it will in- 
crease the capacity of the plant to about 
25,000 kw. There are now two other 
generators of the same type in opera- 
tion, but these are rated at only about 
6,000 kw. each. The installation neces- 
sitated many changes in the plant, in- 
cluding new switchboards and an addi- 
tion to the building. However, no addi- 
tional boiler capacity will be needed to 
care for the new load. Inspiration se- 
cures some power from Roosevelt Dam 
hydroelectric plant, that amount vary- 
ing from nothing to half the total load. 
On account of the erratic nature of this 
supply, it is necessary to maintain the 
steam power plant at Miami in readi- 
ness to assume the full load at any time. 





Development Resumed by U. S. 
S., R. & M. Co. at Eureka, Nev. 


Consolidation of Mining and Railroad 
Interests, With View to Erecting 
Smelter, Still Hangs Fire 


Companies operating in the old 
Eureka district, in Nevada, shipped 500 
tons of ore, concentrate, and speiss 
during the week ending May 27. The 
principal shippers were the Richmond- 
Eureka, Eureka-Holly and Eureka- 
Croesus. 

Development work is being restarted 
in the old Richmond-Eureka mine, 
owned by the United States S., R. & M. 
Co. The Locan shaft, now 1,200 ft. deep, 
is to be deepened, and upper levels from 
this shaft are to be cleaned out so as 
to continue and complete development 
of the known and indicated bodies of 
low-grade ore in this part of the mine. 

The Eureka-Holly 50-ton concentrat- 
ing plant is operating successfully and 
the company has a large tonnage of ore 
of mill grade in sight. The main shaft 
is 700 ft. deep and is to be continued 
to a depth of at least 1,000 ft. 

The Eureka-Croesus is shipping regu- 
larly, and the management plans to 
prospect the ground at the depth where 
good ore was developed in the winze 
from the Catlin shaft, by doing lateral 
work from some of the many long tun- 
nels driven into the east side of Pros- 
pect Mountain. 

Consolidation of ownership of the 
Eureka-Croesus and others, and the 
purchase of the Eureka-Nevada rail- 
road, which might lead to the construc- 
tion of a custom smelter, have not yet 
been consummated, although it is gen- 
erally believed that the plans are still 
being considered and that negotiations 
are pending. Should a customs smelter 
be built the mines in the district would 
be helped materially. 
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5,500,000,000 Tons of Minable 
Ore Worth $12 Per Ton 


So Says V. R. D. Kirkman, Geologist— 
Phosphate Deposits of Southern 
Idaho Best in the World 


Southern Idaho contains the highest 
grade and most extensive deposit of 
phosphate in the world, according to 
Virgil R. D. Kirkman, head of the de- 
partment of geology at the University 
of Idaho. Mr. Kirkman, who has made 
a thorough study of the phosphate de- 
posits of Idaho, predicts an industry in 
southern Idaho which will dwarf by 
comparison the exploitation of the 
great lead deposits of the Coeur 
d’Alenes and copper deposits of the 
Butte district, in Montana. 

The Idaho deposits cover an area of 
3,000 square miles, situated in Cariboo, 
Bear Lake, Bingham, Bonneville, and 
Teton counties. The total reserves min- 
able aggregate 5,500,000,000 tons of a 
value of $12 per ton, according to the 
estimates of Mr. Kirkman. 

High freight rates have made it im- 
possible for Idaho to compete with 
ocean islands, but these sources of sup- 
ply are fast nearing exhaustion, and 
Idaho’s deposits are attracting the at- 
tention of rich companies. The Ana- 
conda Copper Mining Co. is developing a 
large area by the driving of two tun- 
nels each two miles long. The tunnels 
are designed for handling 3,000 tons 
daily. Other companies interested in 
the field are Idaho Phosphate Co., of 
Spokane; the Bear Lake Corporation, 
operating near Paris; and the Amer- 
ican Phosphate Co., of Salt Lake City, 
operating near Montpelier. 


Occupation of Ruhr Seriously 
Affects Swedish Iron Mining 


The French occupation of the Ruhr 
district has had serious effects upon 
the Swedish iron-ore exports to West- 
phalia, according to a statement of the 
general manager of the Grangesbjerg 
Iron Ore Trust of Stockholm, which 
controls nearly the entire Swedish ore 
exports and in which organization the 
government is largely interested. 

At the general annual meeting of the 
Trust, on May 25, it was said that con- 
ditions in the Ruhr district had mate- 
rially reduced Swedish iron-ore exports. 
No shipment worth mentioning will be 
possible as long as the present state of 
affairs prevail. Westphalia takes about 
65 per cent of the companies’ entire ore 
exports. The closing up of the Ruhr dis- 
trict by the military authorities there- 
fore largely influences the transactions 
of the company. During the past year 
the company has been able to export 
2,830,000 tons of ore, against 2,590,000 
tons in the preceding year, as it was 
possible to raise the exports to other 
countries, particularly to America, to 
a considerable extent, and in spite of 
the closing up of the Ruhr district the 
shipments at present amount still to 
about one-half of the normal. The 
working time in the iron mines has al- 
ready been reduced to four days per 
week. 
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News from Washington 


By PAUL WOOTON 
Special Correspondent 





Smelters Should Get $1 for Only 95 Per Cent 
of Silver in Ore 


Such Is View of Senator Pittman—Change in Policy 
Made in January, 1921—Treasury Officials 
Stand Pat on Revocations 


UMMING UP the evidence at the 

hearing in the matter of metal- 
lurgical losses in the treatment of sil- 
ver, Senator Pittman holds that the 
government should deal with the 
smelters, in purchasing silver, on the 
same basis as the smelters deal with 
the miners. “The smelting companies,” 
says Senator Pittman, “rely upon the 
regulations of the Treasury Depart- 
ment to justify their position as to 
proportions between domestic and for- 
eign silver. This regulation does not 
say actual losses. It does not prescribe 
any method of determining losses. It 
even does not permit estimated losses. 
Ray T. Baker, then [1920] the Director 
of the Mint, knew that losses were de- 
ducted by the smelters in their pur- 
chases from the miners. He knew that 
such deduction was an arbitrarily fixed 
average based on a custom of the trade. 
He could have meant only one thing, 
and that was that the 5 per cent de- 
duction also should have been appor- 
tioned between the foreign and domes- 
tic silver purchased. That is the way 
the American Smelting & Refining Co. 
interpreted it. That is the way the 
American Smelting & Refining Co. con- 
ducted its business with the government 
from the beginning of the operation of 
the Pittman Act from Jan. 17, 1920. 
That is the way the United States 
Smelting, Refining & Mining Co. inter- 
preted the act and the original regu- 
lations. Under such interpretation, that 
company dwelt with the government 
until January, 1921. 

“How can the smelting companies be 
injured by holding them to their origi- 
nal interpretation of the act and of the 
regulations? If they had any gains 
over the 5 per cent deduction charged 
the miner, they have the open market 
of the world in which to sell such gains. 
They were satisfied with such an ar- 
rangement until Jan. 1, 1921. Why 
should they not be satisfied with it now? 
Is the Treasury Department going to 
follow that requirement in checking up 
these estimated losses and gains as 
suggested by Mr. Kelley and the auditor 
of his company? [Anaconda Copper 
Mining Co.] If not, will the Treasury 
Department have used every precaution 
to protect the government in the ad- 
ministration of the Pittman Act? There 
is only one answer, and that is the 
government either has to check up the 
individual plants or hold the smelting 
companies to the same estimated losses 
as they apply in dealing with the miner 


in making the purchase of this silver. 

“In my opinion, there are several 
reasons why the government should not 
be required to go to the expense of 
attempting to check up the estimates 
coming from the individual plants. My 
reasons are: It would entail great ex- 
pense and long delay to adjust these 
accounts. The result would be uncer- 
tain and unsatisfactory, because many 
of the conditions upon which these esti- 
mates were based originally have 
ceased to exist. There would be no 
way of checking the amount of silver 
that went into treatment losses and 
gains and which was obtained as a 
byproduct of copper, lead and other 
ores. In any event, it would be only 
an estimate. The representatives of 
the smelting companies, by their ac- 
tions in the past, their custom in pur- 
chasing from miners, and by their own 
testimony at these hearings, have 
pointed out clearly that no less deduc- 
tion than 5 per cent for metallurgical 
losses is a safe basis upon which to buy 
silver in ores. This expert testimony 
is more reliable than is any other which 
could be obtained. If the Treasury De- 
partment holds these vendors to settle- 
ment on the universal and accepted 
basis of 5 per cent metal loss, then 
transactions can be closed almost imme- 
diately.” 

Senator Pittman has received another 
letter from the Under Secretary of the 
Treasury, which reads in part as fol- 
lows: 

“T received your letter of May 14, 
1923, with further reference to the al- 
location of silver for subsidiary coinage 
under the act approved April 23, 1918. 
I have already stated the Treasury’s 
position with respect to the cancellation 
of these allocations in my letter of 
May 9, 1923, and have called your par- 
ticular attention to the decision of the 
Comptroller General of the United 
States in the matter, given under date 
of Nov. 29, 1922. 

“The Comptroller General’s decision 
is conclusive and binding upon the 
Secretary of the Treasury, and the 
Treasury Department accordingly pro- 
ceeded forthwith to revoke the alloca- 
tions covered by the decision, amount- 
ing in the aggregate to 10,247,976.52 
fine ounces. Your letter, I notice, seems 
to involve some misunderstanding of the 
decision, for it states toward the end 
that ‘the opinion of the Comptroller 
General upon which the Treasury De- 
partment depends expressly states that 
the matter of revocation or non-revo- 
cation is entirely within the discretion 
of the Treasury Department.’ What 
the Comptroller General said was that: 
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‘The matter of coinage into 
standard silver dollars of the bul- 
lion . . . which was allocated 
and charged to the subsidiary silver 
account and which allocations are 
authorized to be revoked and re- 
charged to the standard silver dol- 
lar bullion account, is for admin- 
istrative consideration.’ 


This clearly means that the revoca- 
tion of the allocations is authorized, and 
that the question of recoinage into dol- 
lars would be one for administrative 
determination by the secretary. That 
determination has been reached, and 
the recoinage of the silver into standard 
silver dollars is proceeding in accord- 
ance with the decision. 

“What you say about profit to 
the government through revoking the 
allocations of silver for subsidiary coin 
shows a further misunderstanding of 
the situation. Take, for example, the 
10,247,976.52 oz. of bullion once allo- 
cated and since revoked. This bullion, 
or its equivalent, has been in the vaults 
all along and is not needed for sub- 
sidiary coinage. Restoring it to the 
standard silver dollar bullion account 
does not make a cent of profit to the 
government. It simply puts the silver 
back where it was before, and when it 
has been recoined into standard silver 
dollars the government will be restored 
to its former position, the recoined 
standard silver dollars filling the place 
of the standard silver dollars originally 
broken up and melted. 

ek The purchase of silver for 
subsidiary coinage depends 
entirely upon the demands of business, 
and it is perfectly well settled that in 
making purchases of silver for sub- 
sidiary coinage the government pays 
only the market price. The difference 
between the price paid and the face 
value of the subsidiary silver coined 
therefrom constitutes seigniorage, and 
this, as you know, accrues to the gov- 
ernment by virtue of its sovereign 
power to coin money and maintain its 
circulation. 

“The fact is, of course, that the Pitt- 
man Act has had the effect for about 
three years of giving American pro- 
ducers of silver a bonus equivalent to 
the difference between the world market 
price and the fixed price of $1 per 
ounce, 1,000 fine. This has amounted, 
on the average, to over 30c. an ounce, 
and the effect has been to give an arti- 
ficial stimulus to the production of sil- 
ver. The termination of purchases 
under the act will doubtless cause some 
disturbance of the silver industry, but 
that is always the result of maintain- 
ing an artificial condition and the hard- 
ships incident to returning to normal 
are inherent in the situation and cannot 
be overcome by any action of the gov- 
ernment. The Treasury, on its part, 
has been doing everything possible to 
assure equitable treatment to American 
producers in making final purchases 
under the act, and has promulgated ap- 
propriate regulations to that end, but 
beyond that it cannot go. The Treas- 
ury, of course, has to consider the in- 
terests of the people as a whole, and 
not merely the special interests of the 
silver producers, and it would be mani- 
festly improper for it to throw an addi- 
tional burden of $5,000,000 or more on 
the taxpayers of the country in order 
to help producers of silver by making 
purchases of silver at the artificial 
price of $1 per ounce, 1,000 fine, beyond 
what is needed under the act.” 
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Bain Will Investigate Chilean 
Nitrate Industry 


Sailed for Iquiqui on June 14—Seeks 
Reliable Data for the Department 
of Commerce 


Before making any recommendations 
in connection with the study being made 
of nitrogen supply, the Department of 
Commerce recognizes that additional 
accurate knowledge must be had as to 
the situation in Chile as it affects the 
production and distribution of nitrate 
of soda. It is recognized that the gath- 
ering of this information is a delicate 
task. For that reason it has been de- 
cided to send on this mission H. Foster 
Bain, the director of the Bureau of 
Mines, who, in addition to being the head 
of the government agency which repre- 
sents the mining industry, is a mining 
engineer and mineral technologist who 
has had wide experience abroad. He is 
accompanied by Harry S. Mulliken, tech- 
nical assistant. Mr. Bain’s inquiry will 
cover adequacy of supply, grades avail- 
able, and the possibility of reducing 
the cost of production. He sailed from 
New York on June 14. 

The opinion has been expressed that 
neither the Chilean Government nor the 
nitrate producers in that country would 
welcome an emissary from the United 
States Government, when the avowed 
intention of the law under which the 
visit would be made is to devise means 
of arousing competition for one of their 
natural resources. It is believed, how- 
ever, that a high federal official will be 
able to secure the necessary informa- 
tion, because both the Chilean Govern- 
ment and the nitrate producers probably 
prefer giving actual facts to a person of 
unquestioned responsibility, who could 
be relied upon to make only proper and 
accurate use of the data, rather than 
have the Secretary of Commerce predi- 
cate his recommendations on question- 
able reports. If the accurate informa- 
tion is withheld, the only recourse would 
be to secure the data from other sources. 
Inaccuracies would be certain to result. 
As a consequence, a distorted picture of 
the Chilean monopoly probably would 
be painted. The Chileans must recog- 
nize that the United States is in a posi- 
tion to make itself self-supporting, 
ultimately, in the matter of nitrogen. 





Tungsten Miners Get $11,606 
From War Minerals Commission 


An award of $11,606.33 in favor of 
the Rare Metals Production Co., which 
operated the Ida May group of tung- 
sten mines in Gunnison County, Colo., 
during the war, has been recommended 
by John Briar, War Minerals Relief 
Commissioner, and has been approved 
by the Secretary of the Interior. The 
claim was denied by the former com- 
mission because of lack of specific re- 
quest or demand. Under the amended 
act, however, stimulation was estab- 
lished as of August, 1917. 

Some difficulty was experienced in 
establishing the salvage value of the 
ore on the dump. The claimant argued 
that this ore had no salvage value, but 
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Commissioner Briar insisted on deduct- 
ing $732 for the ore, although he ad- 
mits that the recovery will be small 
after 3 per cent ore is hauled 12 miles 
to the railroad and then shipped to 
Boulder. 

Other awards have been approved as 
follows: Valley Forge Mining Co., 
manganese, $1,795.23; Arthur L. Ship- 
ley, tungsten, $581.43; Liberty Man- 
ganese Mining Co., manganese, $240; 
Polk Bayou Mining Co., manganese, 
$446.95; Tennessee Manganese Co., 
manganese, $217.80; Frank Balis, tung- 
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sten, $3,133.33; Walter A. Zelnicker, 
manganese $1,093.40; Doty Manganese 
Co., manganese, $2,815.81. 

The following claims were disallowed: 
Wilson, Parker & Shepherd, chrome; 
J. F. McKnight, chrome; A. C. Enochs, 
manganese; Burnham-McClelland Min- 
ing Co., manganese; McQueen Mining 
Co., manganese; T. L. Ford, manganese; 
A. L. Wakeham, chrome; Ludwig Netz, 
chrome; Fred A. Babcock, manganese; 
James A. Shinn, manganese; Charles F. 
Clark, chrome; G. P. and P. H. Wallace, 
chrome; W. A. Hamer, manganese. 





News by Mining Districts 


By Special Correspondents in the Field 





London Letter 


Central Mining Out of Rhodesia Broken 
Hill—Urquhart Treats Oil 
Shale in France 


By W. A. DOMAN 


London, May 31—At the annual meet- 
ing of shareholders of the Rhodesia 
Broken Hill Development Co. toward the 
end of last year, Edmund Davis, the 
chairman, when dealing with the ques- 
tion of water-power, said the matter 
had been investigated not only by mem- 
bers of the company’s staff but also by 
the consulting electrical and mechanical 
engineer of the Central Mining & In- 
vestment Corporation. Everything was 
satisfactory. The Central Mining Cor- 
poration, it may be remembered, as- 
sisted in financing the Rhodesia Broken 
Hill, and it had been imagined would 
continue to work with it. The annual 
report of the Central Mining, recently 
issued, contains the statement, “Your 
holding in Rhodesia Broken Hill De- 
velopment Co., Ltd., was sold during 
January of this year” [1923]. Some 
comment has been made upon this 
action, and reasons have been sought 
for it. In one quarter it is suggested 
that the sale may have been prompted 
by the price of lead, the decreasing 
consumption of zinc by the South 
African mining companies, and the high 
transport charges, indicating that on 
the increased capital profits will not, 
for some time at least, be large. 

Leslie Urquhart, the moving spirit of 
the great Russo-Asiatic Consolidated, 
and president of the Association of Brit- 
ish Creditors of Russia, has written to 
the press, drawing attention to Lord 
Curzon’s note to Russia and the Russian 
reply thereto. He points out that al- 
though his association represents about 
£180,000,000 of British capital invested 
in Russia, the claims were not once 
mentioned by Lord Curzon, and that 
no compensation has been paid or seems 
likely to be paid. The attitude Mr. 
Urquhart has taken is admired, as he 
does not press the claims of his own 
shareholders to the disadvantage of 
other investors. And yet, if the precious 
and base metal mines could be got to 
work, the Russian financial and eco- 
nomic situation would be greatly re- 
lieved. 

Leslie Urquhart and R. Gilman Brown 


are directors of the Var Oil & Coal 
Co. (France), and while awaiting de- 
velopments in Russia are finding means 
for treating the shale on the property. 
They seem to have devised a successful 
method, and new capital is to be raised 
to work on a large scale. 

Speculators who paid a high price for 
Selukwe (Rhodesia) shares on the pros- 
pects of the company’s interest in B. C. 
Silver Mines, Ltd., are beginning to 
wonder whether they have made a wise 
choice. The report for April, just re- 
ceived, is by no means encouraging, 
for recently run drifts 200 or 300 ft. 
long have proved barren, and the ground 
is much faulted. 





Montreal Letter 


Discovery in Colonial Mines Has Wide 
Significance for Cobalt—Explora- 
tion to Proceed 


By ALEXANDER GRAY 


Montreal, June 7—Continental Mines, 
organized less than a year ago, with 
Ruel C. Warriner as president, has had 
rare good fortune in its Colonial silver 
property, at Cobalt. For years the 
Colonial, which adjoins the O’Brien and 
Violet, had been coveted, but remained 
untouched beyond what was done in the 
earlier days of Cobalt, when the McCor- 
nick interests capitalized the company 
at $6,000,000. Most of the propositions 
submitted to the Germer interests, of 
Erie, could not be entertained. It was 
felt by- the best-informed Cobalt engi- 
neers that the Colonial property had the 
greatest possibilities—greater perhaps, 
than any other in the undeveloped 
areas. Not until Mr. Germer stipulated 
that a shaft must be sunk to the lower 
contact—to which much consideration 
had been given by Ontario provincial 
geologists and others—was it at all 
feasible for responsible principals to 
deal with the Colonial. It was incorpo- 
rated in Continental Mines, with the 
understanding that the O’Brien had 
mined high-grade ore at and below the 
500 level close to the Colonial boundary. 
Mr. Warriner located a shaft; it went 
down to 950 ft., picked up the contact, 
and there is 9 ft. of milling rock with 
enough high-grade in it to make a 
profitable average. 
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The width and value correlate with 
one of the O’Brien veins. The other 
O’Brien veins have not as yet been 
located in the Colonial area. That they 
will be is confidently assumed, in view 
of the situation as it exists at the bot- 
tom of the Colonial shaft and in the 
drift on the contact. Ore bins in proc- 
ess of erection attest the intention of 
the Continental people to begin shipping. 

The Colonial and Silver Cliff mills, 
both held by Continental, will have to 
undergo changes. Considering the 
depth, width, and mining area, the 
Colonial is giving Cobalt pleasant half 
hours, by extending the life of the camp 
and encouraging others to take sporting 
chances. 

Not many combinations would com- 
mit themselves to expenditures on deep 
shaft-sinking. The Continental Colonial 
shaft is the deepest working in the 
camp in the grade of ore now being 
hoisted. Leaf silver, nuggets, and 
smaltite are the features of this latest 
development, to which emphasis is added 
by the La Rose developments to the 
north of and near to the Colonial 
boundary. 

At 635 ft., the La Rose Violet prop- 
erty has disclosed ore on the same lower 
contact; 300 ft. deeper, the Colonial has 
it. The O’Brien, to the northwest, has 
had it from 500 ft. down. That is why 
Cobalt owners are happier. Mr. War- 
riner will not venture an opinion as to 
whether Continental Mines has the 
O’Brien No. 2 or No. 6 vein. Manager 
Hussey is proceeding to explore the sec- 
tion, the object being to locate the 
other O’Brien orebodies. At any rate, 
those possessing lower contacts are less 


critical regarding Continental than 
they have been hitherto. 
_ 
KOREA 
Oriental Consolidated Output Increased 
in May 


During May bullion valued at $105,- 
600 was produced by the Oriental Con- 
solidated Mining Co., compared with 
$97,416 during April. The summary for 
April shows: Tabowie mill bullion, from 
9,825 tons, $27,743.66; Taracol mill bul- 
lion, from 10,830 tons, $25,387.35; 
Taracol cyanide plant bullion, $44,- 
063.50; premium on gold for March, 
credited “other receipts” during April, 
$221.56; a total of $97,416.07. 

Plenty of water for hydro-electric 
power was available during April. The 
roads were in bad condition during the 
month, as the sudden thaw coupled with 
rain at the end of March rendered them 
unfit for wheeled traffic. The roads are 
being repaired and are now better. 

The Tabowie No. 8 level electric ore 
hoist was overwound early in April; the 
hoisting cable broke and the skip in its 
descent tore out the shaft timbers for a 
distance of over 300 ft. This damage 
has been repaired and everything is 
running all right again; the accident 
caused no injury. Native labor continues 
plentiful and the efficiency is fair, ac- 
cording to Alf Welhaven, resident 
manager in Korea. 
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Dome Report Good, Though 
Costs Advance 


The recent report of the Dome Mines 
Co. shows an improved position over the 
preceding year. Though on account of 
the power shortage, results were not up 
to expectations, the grade of the ore 
was $11.79, compared with $7.80, and 
the recovery was $4,279,000, compared 
with $2,809,000, in the preceding year. 
Profits were practically doubled and 
amounted to $2,427,000, against $1,245,- 
000 in 1922. 

The cost per ton was $5.25, compared 
with $4.56 in the preceding year, the 
increased cost being due almost entirely 
to the shortage of power. Broken ore in 
the stopes amounts to 500,000 tons, 
which is practically a year and a half 
supply for the mill. 

One feature of the report which is of 
importance is the reference to the hang- 
ing wall orebodies on the 12th level. 
These have been cut off by a large intru- 
sion of porphyry which is dipping at 
a flat angle to the north, whereas on 
the upper levels the dip was to the 
south. This porphyry intrusion appears 
to be cutting off the sediments in which 
the ore is found, and though exploration 
to date has not succeeded in developing 
ore in this particular area below the 
12th level, there is still reason for be- 
lieving that other orebodies may be 
found at greater depths. Toward the 
Dome Extension, however, conditions 
are more promising. The porphyry is 
dipping to the south, and new orebodies 
have been found, and all indications 
point to this part of the company’s 
property being of great importance. 

Notices of the annual meeting include 
a copy of the bylaw to be submitted. 
This bylaw provides for a transfer of 
the property and assets of the company 
to a new corporation, which will have 
shares of no par value. The old com- 
pany, however, is to retain cash, and 
liquid assets not exceeding $2,000,000, 
which the directors may, as they shall 
decide, pay out in the same manner and 
proportion as dividends will be paid to 
the shareholders of the new company. 
No one seems to know just why this is 
being done, and some of the share- 
holders think there a joker somewhere. 
It is understood that opposition share- 
holders, representing a large number of 
shares, will be present at the meeting 
and will endeavor to force some more 
definite announcement regarding a divi- 
dend policy. Opposition shareholders 
will also endeavor to at least secure 
representation on the board. 


Lake Shore Mill Progressing 


The Lake Shore, at Kirkland, is in- 
stalling a new steel headframe and is 
making an extension to the old mill 
building which will bring the capacity 
up to 300 tons a day. The foundations 
for the new crushing plant and ore bins 
are being built and it is hoped to have 
the increased mill in operation by the 
end of the year. The main shaft is 
almost down to the 800 level, where 
development will be started. 
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San Francisco Letter 
Dredge Machinery Shipped to Nome 
By Our Special Correspondent. 


San Francisco, June 9—The steam- 
ship “Buford” departed from San Fran- 
cisco for Nome, Alaska, on May 30, 1923. 
Part of the operating crews for the 
two new gold dredges constructed by 
the Yuba Manufacturing Co. for the 
Hammon Consolidated Gold Fields left 
on this boat, which carried supplies for 
the company and minor parts for the 
dredges. The dredges are expected 
to be in operation in July, thus estab- 
lishing a record for rapid construction 
under Arctic conditions. 


Eight Big Mother Lode Mines Are 
Operating 


Crushing of ore was resumed by the 
Argonaut mine in the last week of May. 
The total cost of rehabilitating the mine 
and the other expenses involved by the 
fire that cost the lives of forty-seven 
men last year, as far as company ac- 
count is concerned, will approximate 
$150,000. More or less work remains 
in cleaning up the lower levels, but 
the company should be in good operat- 
ing condition in the near future. The 
Kennedy mine, which adjoins the Argo- 
naut, expected to resume hoisting serv- 
ice on June 6, 1923, when the repairs 
to its hoist were to be completed. The 
Plymouth, Fremont, Central Eureka, 
Kennedy, Argonaut, Moore, Carson Hill, 
and Belmont-Shawmut are the impor- 
tant Mother Lode mines now in oper- 
ation. The Moore mine recently re- 
sumed sinking and has encountered a 
rich vein on the 640-ft. station. 

Preliminary work is being undertaken 
at the Balaklala mine, which is under 
lease to the United States S., M. & R. 
Co. Work at the Chicago Silver mine, 
at Igo, will be resumed on a larger 
scale in the immediate future. The 
Peacock Gold Placer Syndicate has forty 
men employed on the placer ground at 
the Salstrom ranch, at Orleans Bar. 
Preparations are being made to hy- 
draulic the ground. 





WASHINGTON 
Gladstone Plans Extensive Work 


The Gladstone mine, near Northport, 
is planning extensive operations this 
summer. Ten chimneys of ore have 
been disclosed on the company’s prop- 
erty, and active development is pro- 
ceeding on the No. 5 and No. 7 chim- 
neys. The 200 level on each chimney 
will be reached by extending the shafts 
while mining from the 100 to the sur- 
face is being carried on. The ore, which 
is a high-grade lead carbonate, occurs 
in the form of pipes varying in diam- 
eter from several feet to 100 ft. 

From the main shafts crosscuts are 
driven from one chimney to the other, 
and the ore is mined by overhead stop- 
ing and square-setting. From the 200 
level chimneys No. 8, 7, 9, 5, and 1 
will be developed by crosscuts. Forty 
cars have been shipped since Jan. 1. 
The last two cars netted $3,000 each. 
The silver content is low. 
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MONTANA 
Midwest-Butte Will Deepen Shafts 


According to A. M. Chisholm, presi- 
dent of the Midwest-Butte Mining Co., 
the Prospector shaft, now 325 ft. deep, 
will be sunk to the 600 level. This 
work will be started immediately. This 
shaft is in the Burlington district, 
and not far from the well-known silver 
producers, the Nettie, an Anaconda 
property, and the Hibernia, which be- 
longs to the Davis Daly. 

The Midwest-Butte company also con- 
trols the Garibaldi, another property in 
the same district. This shaft will also 
be sunk a distance of approximately 
100 ft., making a total depth of 600 ft. 

Silver ore is being mined on the 500 
level of the Garibaldi. It is of such a 
character that sinking seems to be 
amply warranted. 


Scratch Gravel to Resume Operations 


The Scratch Gravel Gold Mining Co. 
is to be reincorporated as the Scratch 
Gravel Consolidated Gold Mines, and de- 
velopment is to be resumed at its prop- 
erty near Helena. An option for six 
months has been obtained on 260 acres 
of ground adjoining the original hold- 
ings. Last summer a vein parallel to 
the old vein was discovered, and this is 
to be explored. If surface work war- 
rants, the old shaft will be unwatered 
to the 200 level, from which point a 
crosscut will be run. The property has 
yielded more than $300,000 worth of 


gold ore. 
———— 


UTAH 
Utah Silver Camps Speed Production 


Shipments from Eureka for the last 
week of the Pittman Act amounted to 
257 cars, compared with 188 cars the 
week preceding. Shippers were: Chief 
Consolidated, 104 cars; Tintic Standard, 
65; Iron Blossom, 20; Victoria, 14; 
Dragon, 12; Eagle & Blue Bell, 10; 
Iron King, 7; Colorado, 6; Plutus, 4; 
Bullion Beck, 3; Yankee, 3; Alaska, 2; 
American Star, 2; Mammoth, 1; Gold 
Chain, 1; Little May, 1; Centennial- 
Eureka, 1; Colorado lease, 1. The Chief 
Consolidated shipment, 104 cars, com- 
pared with 100 cars the week preceding. 

Shipments from Park City totaled to 
6,982 tons of ore and concentrates, com- 
pared with 5,472 tons the week preced- 
ing. The Silver King Coalition shipped 
3,134 tons, compared with 1,870 tons the 
week preceding. Shippers were: Silver 
King Coalition, 3,134 tons; Park City 
Mining & Smelting, 1,885; Park Utah, 
1,023; Ontario, 675; and Keystone, 325 
tons. 


Keystone Resumes Shipments 


The Keystone, which adjoins the 
Silver King Coalition at Park City, re- 
ports favorable developments during the 
last three months. At the time of the 
short closedown due to impassable 
roads there were accumulated from 500 
to 600 tons of shipping ore and concen- 
trates. These are now being marketed. 
The mill is working, and no longer 
hampered by water shortage. During 
the week ended June 2, 325 tons was 
shipped. 
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IDAHO 
Coeur d’Alene Production in May 
The following figures give the ap- 
proximate production of the principal 
mines in the Coeur d’Alene region dur- 
ing May: 


Silver, Oz. Lead, Tons 
Ee ee. see ees 180,000 4,000 
Morning, Federal.......... 110,000 2,200 
| ere ee 2,000 
i | ROE Saree 70,000 1,250 
"UES Socials eeu ress 56,00 1,000 
Culalem (6) ...... 0. ce ccces 15,000 800 
Se 12,500 225 
(a) Also produced 1,800 tons of zinc concentrate 
_———— 
NEVADA 


Nevada Con. Milling 7,000 Tons Daily 


The Nevada Consolidated Copper Co. 
is now treating over 7,000 tons daily 
and is further enlarging its concen- 
trator and installing a reverberatory 
furnace with a capacity of between 800 
and 900 tons daily, which will supple- 
ment the two furnaces now in use. 
Fifteen ball mills are in operation in 
the rebuilt concentrator, and fifteen 
more are to be instal]!eJ. 

The Consolidated Coppermines Co., 
which is again producing, has been 
shipping high-grade direct-smelting ore 
at the rate of 200 tons daily, the prod- 
uct going to the McGill smelter of the 
Nevada Consolidated. 


——_—— 


MICHIGAN 
Seneca Prepares to Produce 


Seneca, in the Michigan copper dis- 
trict, is steadily getting in condition for 
regular production, but before mining 
operations are started it will be neces- 
sary to do some work in the milling 
plant at Point Mills, in which Seneca 
has two stamp heads. The mill has 
been closed for three years, and tables 
and other equipment need overhauling. 
Meanwhile, construction and under- 
ground work are progressing at the 
property. The new hoist is being in- 
stalled at Seneca shaft, and at Gratiot 
the foundation is in for the new rock 
house, and two crushers are being 
placed in position. A new drift has 
been started south from the 14th level 
of Gratiot toward Mohawk territory. 
Sinking proceeds, the shaft being bot- 
tomed at 2,000 ft. The shaft will be 
carried down to a depth of 3,200 ft., at 
which point it will connect with the 
third level drift from Seneca shaft. The 
work of putting in raises to the pockets 
is under way at several levels in Seneca 
shaft. Good progress is being made 
toward production, and it is hoped that 
miners can be obtained by the time they 
are needed. 


Assessment by Arcadian Probable 


It is likely Arcadian Consolidated 
will call an assessment in the near fu- 
ture to provide funds for a continuance 
of development work. It probably will 
be 50c. a share. Preparations are under 
way to resume drifting in the New 
Arcadian shaft, in which no work has 
been done for several years. It will be 
fall or winter before a new hoisting 
plant can be installed at the New Baltic 
shaft and work resumed at this branch 
of the property. 


1085 


JOPLIN-MIAMI 
J. C. Squires Starts Another Mill 


J. C. Squires is planning to reopen 
the Fort Worth mill of the Carmean & 
Squires Co., at Picher, on June 15. The 
mill is a short distance to the south of 
the old Federal mine, which also is be- 
ing operated by Squires and is proving 
a success. He also is operating the 
Quebec property and is getting good 
recovery there. The Syracuse No. 1, 
formerly the Missouri Mule, which is 
controlled by him, is not at present 
being worked. 


Mogul Rebuilds After Fire 


The Mogul Mining Co. has completed 
the building of a concentrator to take 
the place of the one destroyed by fire 
about two months ago, on the company’s 
lease east of Picher, Okla. Part of the 
material was taken from the old White 
mine, west of Picher, but for the most 
part it is entirely new. Only the iron 
in the old jigs was used, and a complete 
new set of Butchart tables has been in- 
stalled, with a four-compartment set- 
tling tank. Power is furnished by two 
gas engines. The air compressor and 
oil engines being used were saved from 
the old plant at the time of the fire. 
A. E. Dunlap is manager. 


New Club House for Zinc Institute 


The Tri-State branch of the American 
Zinc Institute has completed a new club 
house in Picher near the terminals of 
the Southwest Missouri R.R., which is 
expected to aid materially in the In- 
stitute’s district activities. The build- 
ing, completed, will cost about $5,000 
and has been financed by local mining 
and supply companies. It is a decided 
improvement over the old club home, 
which was situated several blocks to 
the south and was but a single room, 
with one end housing the kitchen. The 
new structure includes several separate 
rooms, a good-sized lobby, and a com- 
fortable porch. The first luncheon 
meeting was held in it on June 6, 
though it will not be entirely completed 
before the middle of the month. 


a 


MINNESOTA 
Shipments Unusually Heavy 


Iron-ore shipments from the Upper 
Lake ports amounted to 6,685,885 tons 
for the month of May. This tonnage 
shows a large increase over that of 
the month of May of last year, as only 
1,721,466 tons had been forwarded to 
June 1, 1922. This increase of approxi- 
mately 5,000,000 tons is remarkable, 
when consideration is given to the late- 
ness of the opening of navigation and 
the delays encountered due to the ice 
fields in certain parts of the route be- 
tween the upper and lower docks. The 
heaviest shipper was the Duluth, Mis- 
sabe & Northern R.R. dock at Duluth, 
from which 2,027,300 tons was for- 
warded; the Great Northern R.R. docks 
at Superior handled 1,631,311 tons. 
New facilities are being provided for 
loading at various Lake ports in antici- 
pation of a big year. 
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THE MARKET REPORT 











Daily Prices of Metals 















Copper, N. Y. Tin Zine 
vaaad ee 99 Per Cent Straits St. L 
7 14.75 41.75 42.375 6.25 
8 14.75 41.75 42.375 6.20 
9 14.75 42.00 42.50 6.15 
ll 14.75 41.50 42.00 0@6.15 
12 14. 80 41.50 42.00 6.10 
13 14.875 41.375 42.00 6.10 
Av. 14.779 41.646 42.208 


*These prices correspond to the following quotations for copper delivered: June 7th 
to 11th inclusive, 15.00c.; 12th, 15.05c.; 13th, 15.125c. 

The above quotations are our appraisal of the average of the major markets based 
generally on saleé8 as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,’’ which means that the seller pays the freight from 
the refinery to the buyer’s destination. | : 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. ~~ Ib. <4 erg and =" are other extras for other 

4 t es are sold at a discount of 0. c. per 
mo zinc are for ordinary Prime Western brands. The quotations are 
for prompt deliveries. ber tage for a ee _— obtained for common lead, and 
i n which a premium is asked. 
“ "Ho Gentes ane arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 














London 

| Copper Tin Lead Zinc 
June | Standard ” Electro- p 

| Spot 3M lytic | Spot | 3M | | Spot | 3M Spot | 3M 
7? | of imins 1973 1983 | 26 | 254 | 303 | 293 
3 | en | et | 7p | 98h | 98h | 26 | 254 | 30§ | 304 
1 67: | 673 | 734 1974 | 1973 26 | 254 | 30% | 303 
12 67; | 682 | 744 197 | 197§ | 26 | 25% | 30% | 30§ 
13 68: | 683 | 75 1963 | 196 | 26 | 25% | 29% | 308 





The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 


——————————————— ooo ?:POO—M————<—__—— 
Silver, Go'd, and Sterling Exchange 


Silver Silver | 


























Sterling Gold Sterling Gold 

7 a oTeeeain pa J Exch 
a sine vem | London London one “Checks” asl London London 
1 312% | 89s. 2d. || 11 | 4.61 654 | 3132 | 89s. 5d. 
3 | acid | 64g | if" | 895. 2d. |) 12 | 4.613 | 654 | 314 | 898. Sa. 
9 | 4.61 | 65 313 ae 13 | 4.612 | 654 | 312 | 89s. 4d. 








ions are as reported by Handy & Harman and are in cents per 
tro aaa at oa aver, 999 fine. London silver quotations are in pence per troy 
wanes of sterling silver, 925 fine. Sterling quotations represent the demand market in 
the forenoon. Cables command one-quarter of a cent premium. 


eee 
Metal Markets Copper 
The improved export demand men- 
New York, June 13, 1923 tioned last week has continued, result- 
The metal markets continue compara- ing directly in advances in copper prices 
tively inactive, though sales of copper 





in London, and indirectly in increased 
have improved in the last week. Con- 


sumers are not buying for forward de- 
livery to the extent that they were a 
few months ago, as their bookings have 
declined somewhat owing to the fall in 
metal prices. Still, practically all the 
rolling mills and manufacturers of 
metal products are as busy as ever and 
metal is going into consumption on al- 
most as large a scale as it was in the 
winter and early spring. 


buying on the part of consumers in 
this country. Though domestic buying 
has been much better, it has not yet 
assumed the dimensions of an import- 
ant buying wave. Most of the metal 
sold during the week has been on a 
15c., delivered, basis. Yesterday after- 
noon, however, after a particularly en- 
couraging lot of European orders had 
been placed on the books, accompanied 
by a good domestic inquiry, practically 


all producers advanced quotations to 
15%c., which price was paid for a sub- 
stantial tonnage yesterday. Today 
business has been done at 15, 154 and 
154c., delivered. One large producer is 
entirely out of the market at current 
levels, believing that by waiting a week 
or two he can sell at 154c. or better. 
There is no disposition, however, to 
rush the market, and most producers 
feel that for the best interest of all 
the price should be fairly stable. Be- 
tween 15 and 16c. is thought to be a 
desirable level. 

Consumers seem to be better provided 
for their July requirements than was 
thought, as most of the orders are for 
August-September delivery, with scat- 
tering business for July and October at 
the same price. 

The export situation, on which pros- 
perity for American copper producers 
depends to such a large extent, looks 
more favorable than for some time. We 
are pleased to announce that the en- 
tire 400,000,000 Ib. set aside by the 
Copper Export Association has now 
been sold. Shipments will have been 
completed in a month or two, and then 
the entire export demand must be met 
by current production, as refinery stocks 
are now no larger than normal. Until 
the last four or five months, deliveries 
from the export stock were about 30,- 
000,000 lb. per month. Latterly, they 
have been about half this figure. It will 
be recalled that all of the outstanding 
bonds of the Copper Export Association 
were retired some months ago. The 
Italian war stocks of copper and brass 
are also said to be entirely disposed of 
now, and other governments’ stocks 
have been pretty well cleaned up. As 
already remarked, the export business 
for the week has been good, and at 
prices about one-quarter to one-eighth 
cent above those received for domestic 
orders. The increased export business 
of the last ten days has perceptibly 
lessened the pressure to sell on the 
part of some producers. 


Lead 

The official price of the American 
Smelting & Refining Co. continues at 
7.25c., New York. 

The lead market has been remark- 
ably quiet all week, both here and in 
the Middle West, and is apparently just 
marking time, with no pressure to sell 
or buy, particularly around New York, 
where hardly a sale has been made. 
The current production, however, is be- 
ing well absorbed by contract orders. 
Demand has been better from foreign 
consumers and more of the Mexican 
production is leaving the United States 
than was true a short time ago. Pro- 
duction in the United States has been 
somewhat less since the price dropped 
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from above 8c., and it is probable that 
the wind-up of the Pittman Act pur- 
chases of silver will have a further 
effect in slightly lessening production. 
No marked drop in production may be 
expected, however, with the price above 
7c., which seems likely to be maintained 
for some time. 

Most of the Middle Western pro- 
ducers have quoted 7c., St. Louis, all 
week, but 6.95c. could also be done in 
one direction, where the seller seems 
to have overstayed the market and is 
reported to have several thousand tons 
to dispose of. Consumers seem to be 
waiting to see if the price will not slip 
further before ordering in any quantity. 
In Chicago, most sales have been made 
at 7c., though quotations up to 7.10c. 
are heard. 

Zinc 

The London market has continued its 
decline, with the customary bad effect 
on business in this country. It is said 
that the price of iron and steel is so 
high in England that galvanizers are 
not active. Possibly the same factor 
is having an influence in this country, 
for the requirements of the galvanizing 
industry have recently been much less 
than formerly. It is also reported that 
the zine coating on galvanized articles 
is thinner than it used to be. The sta- 
tistics of the American Zinc Institute 
show: Stock on hand, May 1, 8,976 tons; 
produced in May, 47,347; shipped in 
May, 48,304; stock on hand May 31, 
13,019. Shipped for export, 308 tons. 
Number of retorts operating, 86,731. 
The increase of 4,000 tons in stocks is 
not in itself of any great moment, but 
indicates an unsatisfactory trend and 
has doubtless had a further effect in 
weakening the market. Apparently 
more zine is now being produced than 
the country can consume, and there is 
little chance of export. The price of 
concentrates in the Tri-State district 
is now said to be so high that it is un- 
profitable to smelt them and sell the 
product, so this may exert a brake on 
the tonnage that is put on the market. 
The price asked for all deliveries of 
Prime Western is now the same, as 
there is plenty of unsold June metal 
available. High-grade continues in 
good demand at 8.25@9c. as formerly. 

Tin 

The tin market continues extremely 
listless. Consumers are buying cau- 
tiously, and generally only when they 
need the metal, though tin platers have 
bought small quantities for future de- 
livery. The position in 99 per cent 
metal is very tight. American deliver- 
ies this month are likely to be well under 
5,000 tons, and Straits shipments about 
6,000 tons. Forward tin has sold for 
about one-quarter cent less than spot. 


Silver 

The market, both abroad and here, 
has fluctuated within narrow limits, and 
no definite tendency is apparent at the 
moment. In London, the Indian bazaars 
and China have operated on a trading 
basis on both sides of the market, and 
buying orders from these sources in 
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New York have been small. This at- 
titude on the part of the two principal 
silver buyers is in itself sufficient to 
account for the quietness of the market. 

Mexican Dollars—June 7th, 498; 8th, 
498; 9th, 498; 11th, 498; 12th, 498; 13th, 
498. 

Arrivals of tin, in long tons: June 
4th, Java, 75; 6th, Straits, 25; 8th, 
Straits, 200; China, 25; 11th, Straits, 
90; China, 5; Liverpool, 100; total so 
far in June, 1,630. 


Foreign Exchange 
German marks established another 
new low record yesterday at 89,000 to 
the dollar. On Tuesday, June 12, cable 
quotations on francs were 6.4025c.; lire, 
4.6475c.; marks, 0.001125c.; and Cana- 
dian dollars, 2%} per cent discount. 


Other Metals 
Quotations cover large wholesale lots unless 
otherwise specified. 
Aluminum—General market for 99 
per cent grade, 27ic. per lb.; 98 per 
cent, 26c. London £115. 


Antimony — Chinese and Japanese 
brands, 6.75c. per lb. W.C.C., 7.50c. 
Cookson’s “C” grade, spot, 10@10éc. 
Consumers seem well supplied and the 
market is very dull. 


Bismuth—$2.55 per lb. London, 10s. 
Cadmium—$1 per ]b. London, 5s. 
Iridium—$270@$280 per oz. 


Nickel—27@32c. per lb. for 99 per 
cent virgin metal. London, £130@£135 
per long ton. 

Palladium—$80@$81 per oz. 


Platinum—$116 per oz. Cheaper lots 
reported cleaned up. London, sponge, 
£223; manufactured, £243. 


Quicksilver—$68 per 75-lb. flask. San 
Francisco wires $67.35. London, £10. 

The prices of Cobalt, Magnesium, 
Molybdenum, Monel Metal, Osmium, 
Radium, Rhodium, Selenium, Tellurium, 
Thallium and Tungsten are unchanged 
from prices given June 9. 


Metallic Ores 


Chrome, [ron Ore, Magnesite, Man- 
ganese, Molybdenum, Tantalum, Titan- 
ium, Tungsten, Uranium, Vanadium, 
and Zircon Ore are unchanged from the 
quotations published June 9. 


Zinc and Lead Ore Markets 


Joplin, Mo., June 9.—Zinc blende, per 
ton, high, $40.75; basis 60 per cent zinc, 
premium, $38; Prime Western, $38@ 
$36; fines and slimes, $37@$35; average 
settling price, all zine ores, $37.26; 
calamine, basis 40 per cent zinc, $18 
per ton. 

Lead, high, $104.50; basis 80 per cent 
lead, $90@$91; average settling price, 
all lead ore, $95.20 per ton. 

Shipments for the week: Blende, 
11,771; calamine, 18; lead, 1,330 tons. 
Value, all ores the week, $565,560. 

Production of blende is being re- 
stricted by withdrawing the operation 
of night shifts on some of the mills. It 
is reported that this is necessary at 
some mines owing to the ore being iess 
productive, and that it requires two 
ground shifts to procure enough mill 
ore for one shift. Others assert it is 
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done because of lack of workmen. The 
output has fallen about 3,000 tons per 
week below the peak production two 
months ago. 

Platteville, Wis., June 9.—Blende, 
basis 60 per cent zinc, $40 per ton. 
Lead, basis 80 per cent lead, $90 per 
ton. Shipments for the week: Blende, 
1,041 tons; lead, 80 tons. Shipments 
for the year: Blende, 15,936; lead, 340 
tons. Shipments for the week to 
separating plants: 1,795 tons blende. 

Asbestos, Barytes, Bauxite, Borax, 
Chalk, China Clay, Diatomaceous Earth, 
Emery, Feldspar, Fluorspar, Fuller’s 
Earth, Graphite, Gypsum, Limestone, 
Magnesite, Manjak, Mica, Monazite, 
Phosphate, Pumice, Pyrites, Silica, Sul- 
phur, Tale and Tripoli are unchanged 
from the June 9 prices. 


Mineral Products 
Arsenious Oxide (white arsenic)— 
134c. per lb. for prompt. July, 12c. 
Second half 1923, 11c. 
Copper Sulphate— Large crystals, 
5.75¢.; small, 5.65c. for domestic. Im- 
ported bluestone as low as 5c. 


Potassium Sulphate, Sodium Nitrate, 
and Sodium Sulphate are unchanged 
from quotations of June 9. 


Ferro-Alloys 


Ferrocerium, Ferrochrome, Ferro- 
manganese, Ferromolybdenum, Ferro- 
silicon, Ferrotitanium, Ferrotungsten, 
Ferro-uranium, and Ferrovanadium are 
unchanged from the prices published 
June 9. 

Metal Products 

Rolled Copper—Sheets, 24.25c. base; 
wire, 18c. 

Lead Sheets, Nickel Silver, Yellow 
Metal, and Zine Sheets are unchanged 
from the prices given in the June 9 
issue. 

Refractories 


Bauxite Brick, Chrome Brick, Chrome 
Cement, Firebrick, Magnesite Brick, 
Magnesite Cement, Silica Brick and 


Zirkite are unchanged from the June 9 
prices. 


The Iron Trade 
Pittsburgh, June 12, 1923 


From April to May the rate of steel- 
ingot production decreased nearly 2 per 
cent instead of showing an increase as 
expected. Pig iron production continued 
to increase. 

Pig Iron—A merchant furnace inter- 
est, slow in getting its stack started, 
has bought two lots of basic iron of 
2,500 tons each, paying $27.50, Valley, 
and making a quotable market at this 
level, though when forward buying is 
resumed a lower price is expected. 
Bessemer and foundry remain at $29, 
Valley, with little demand. 


Connellsville Coke—Operators having 
come down to $5.50 on some good 
brands of coke for third-quarter, con- 
tracting has been resumed, although 
there is not much eagerness. One con- 
tract has been closed at $5.25. Spot 
furnace is steadier at $5.00, and foundry 
is 25c. lower, at $5.75@$6.25. 
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COMPANY REPORTS 





Cerro de Pasco Copper Corporation 
Copper; Peru 


A report of the operations of the Cerro de Pasco Copper 
Corporation for 1922 shows an income of $5,190,158 as 
follows: 

Income 


Sales—copper, silver and gold $17,805,584 99 


Freight and passenger earnings...................0e0e0000: 1,181,312.75 
Dividends, interest and miscellaneous earnings.............. 447,007.41 
Inventory—copper, silver and gold—Dec. 31, 1922.......... 3,708,404.76 


$23, 142,309.91 
Expenditures 


Inventory—copper, silver and gold—Dec. 31, 1921.......... 
Operating, smelting, shipping, refining, and administration. . . 
CP OMROOR GG ates waShnealensdaW diss 04:6 vies ebsaee secs 
United States and foreign taxes.................020ceeeces 
Balance—to consolidated surplus account................... 


$4,357, 182.63 
10,008,009. 85 
3,010,687.51 
271.92 
5,190, 158.00 


"$23, 142,309.91 
Consolidated surplus account is as follows: 


Adjustment of investments in subsidiary companies.......... $10,830. 13 
Depreciation of plant and equipment...................+-. 1,026,222. 87 
Depletion of meta] and coal mines.................02-005 3,295,474.50 
Interest on 10-year convertible sinking fund 8 per cent gold 
Ra ccntna ale aie eRe S Ibs Sarees ER mois Noes See Se AeA s 595,360. 00 
Balance Dec. 31, 1922, per consolidated balance sheet......... 302,606.80 
$5,230,494. 30 
nnn anes BE Ores. oe Peo td vats Se tbc ect Ss oie xi $40,336.30 


Balance of income—Jan. 1, 1922, to Dee. 31, 1922, from 


consolidated income and expenditures account.... ... 5,190,158. 00 


$5,230,494. 30 
Balance sheet as of Dec. 31, 1922, is given as follows: 
Assets 
Fixed: 
Metal and coal mines and mining leases..... $32,761,827 .78 
Less reserve for depletion.................. 23,394,343.05 


Plant, equipment, concession and construction $28,389,560. 11 
Less reserve for depreciation............... 6,526,041. 38 


$9,367,484. 73 


21,863,518. 73 


Investments 
Miscellaneous investments................. 
Deferred ’ 
Deferred charges in suspense............... 
Bond sinking fund (in hands of trustee for 
SN RR POEMOD Dos has p. 5 514.5 0.4% Sie 0 S00 


1,239,256. 50 
$665,147.76 
764,369.47 


1,429,517. 23 





Current 


Supplies for construction and stock......... $3,714,734.75 


Merchandise inventory............-..2+26- 447,500.86 
DANI ONIN 5 5s 5 a soon os onic Bh 34's 1,760,611.50 
Copper, silver and gold inventory.......... 3,708,404. 76 
U. S. Treasury 33 per cent and 4} per cent 
SUI, resid dks bin ius Uso doceds 2,000,000. 00 
Cash at bankers and on hand.............. 16,260,862.59 


4,629,610.72 
$50, 160,639.78 


Liabilities 
Capital 
‘apital stock—without nominalor par value. $6,200,000. 00 

ares 
AAR. io 55. 035560510 1,240,000 
RON ink roc ates 327,188 
Outstanding........... 912,812 
Capital swplus—stockholders’ equity in 


ot) yg CR reer ares 
Bonds—ten-year convertible 
sinking fund 8 per cent gold 
bonds, maturing Jan. 1, 
1931 
Authorized and issued....... 
Less redeemed and converted 


32,981,486. 36 


$8,000,000. 00 
878,000.00 


ys og Svs te oda eae anaes. 7,122,000.00 $46,303,486. 36 
Deferred 

Reserve for United States and New York 

Nii ee a $583,834.61 

Deferred credits in suspense............... 39,377.61 623,212.22 
MD ear sks <ains she vantn SoS NESS oe eae eens 2,931,334.40 
Surplus 

‘erghei~per consolidated surplus account................- 302,606.80 


$50, 160,639.78 


Utah Copper Co. 


A report of the operations of the Utah Copper Co. for the 
first quarter 1923 follows: 

The copper contained in concentrates for the quarter is 
given below: 


First Quarter 1923 
Pounds 


NS at or atria og «cide anal FOR Loe KITS ates 11,697,822 
RS 5 GI onda vie KK Pee aeRO De aon 10,160,296 
a deo che erc lene paid oct Datel ieee Coo ria ee a cote 12,630,955 
MS sot te iie ig aa a rit brs ts Sieber a She Stes 34,489,073 
Average monthly production... .......6. ccc eccivesecs 11,496,357 


The net production of marketable copper derived from 
this gross output, after allowing for smelter deductions, 
was 33,103,190 lb., compared with 31,495,654 lb. for the 
previous quarter. 

During the quarter the Arthur plant treated 1,380,400 
dry tons and the Magna plant 394,300 dry tons, a total for 
both plants of 1,774,700 dry tons, or an increase of 126,100 
tons compared with the previous quarter. 

The aver ge grade of ore treated at the mills was 1.17 
per cent copper and the average recovery 83 per cent, com- 
pared with 1.25 per cent and 79.27 per cent, respectively, 
for the previous quarter. 

The average cost per net pound copper produced, includ- 
ing all fixed and general charges except depreciation and 
federal tax reserves, and after crediting gold, silver and 
miscellaneous earnings, was 8.825c. Gold and silver and 
miscellaneous earnings amounted to 1.34c. per pound of 
copper. 

The following tabulation shows the financial results of 
the company’s operations: 


First Quarter 1923 
$1,797,521.47 
443,590. 20 


$2,241,111.67 


Earnings for the first quarter are computed on the basis 
of 15.595c. per lb. for copper. . 

A quarterly distribution to stockholders of $1 per share 
was made on March 31, 1923, and amounted to $1,624,490. 

The total capping removed during the quarter was 505,986 
cu.yd., an average of 168,662 cu.yd. per month, compared 
with 416,896 cu.yd. and 138,965 cu.yd., respectively, for 
the previous quarter. 

The ore-delivery department transported a total of 1,945,- 
668 tons of ore, being an average of 21,619 tons per diem, 
as compared with 1,766,838 tons and 19,205 tons, respec- 
tively, for the previous quarter. 

The Bingham & Garfield Ry. Co. transported a total of 
260,395 tons of freight, or an average of 2,893 tons per diem. 


Net profit from copper production only............. 
Miscellaneous income, including gold and silver 


Total income 


Comme eee errereeea seers sseesseeseere 





Ray Consolidated Copper Co. 
Copper; Ray, Ariz. 


A report of the Ray Consolidated Copper Co. covering the 
first quarter of 1923 states that the total net production of 
copper from all sources was 14,009,441 lb., compared with 
a total of 12,249,695 lb. for the preceding quarter: 


First Quarter, 1923 


Pounds 
NEN sos eRe eos Ss cede ee Ree ata So re ale eae 4,382,657 
MN oS casinos coiciecslprats ts Halen tina edi ald Cc ener scan 4,253,056 
NM ook 5 scares gia eo eae ae EC Cae eee 5,373,728 
RN iets tn a adie seinen a ae Sealed ee Gcelard Nee 14,009,441 
Average monthly production. ............ccccccccececes 4,669,814 


There were milled 582,600 tons, dry weight, of ore aver- 
aging 1.59 per cent copper, an average daily tonnage of 
6,473 tons, compared with an average of 5,399 tons per day 
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for the previous quarter. The mill recovery was 78.26 per 
cent of the total copper contained in concentrating ores, 
compared with 79.53 per cent for the previous quarter. 

The average cost per net pound of copper produced was 
11.99c., compared with 11.30c. for the previous quarter. Both 
figures include all general expenses other than depreciation 
and federal tax reserves, and also take into account miscel- 
laneous income and the value of gold and silver recovered. 
The increase in costs for this quarter as compared to those 
of the previous one was due in large part to an increase in 
wages, which became effective in the latter of the quarter, 
coupled with a considerable amount of extraordinary ex- 
pense incurred in reopening and resuming operations at the 
Number One mine and charged to operations. 

The financial results of operations for the quarter are 
stated as follows: 


First Quarter, 1923 
Operating profit. ...scccecssnceessnccnsccsccsccscess 


$458,988.50 
Miscellaneousi ncome and gold and silver............... 


29,435.88 
$488,424. 38 


The average carrying price of copper for the quarter was 
15.476c. 


POON eos nitecsihiwe hf eREN eas HERR Ra Roms 


Chino Copper Co. 
Hurley, New Mexico 


A statement of the operations of the Chino Copper Co. 
for the first quarter of 1923 follows: 

Four regular sections of the mill at Hurley, together 
with a proportionate number of ball mills in the fine- 
grinding section, were in operation during the quarter. 
These correspond in capacity to about two-thirds of normal 
tonnage for the entire plant, but the actual tonnage treated 
did not reach that percentage, because of interferences 
due, principally, to necessary additions and repairs of 
concentrating and other facilities. Progress in making 
these betterments, as well as that in connection with the 


installation of new flotation equipment, has not been as: 


rapid as expected, because of limited working forces. 
Satisfactory advances are being made in the application 
of methods for treatment of partly oxidized ores in the 
pilot plant, referred to in previous reports. 

The net production of refined copper, after allowing for 
smelter deductions, was 13,356,764 lb., as stated below, com- 
pared to 12,545,865 lb. for the preceding quarter. 


First Quarter, 1923 


Pounds 

COE fc kk Re SS OA eee eRe eee eA wae 4,440,237 
POMGGMES, oc dc ace Ke nalwedeweleaeoues denws cous 3,768,330 
BERTON cnweevuaese cans Sneey Cae eben eaaans Bees - 5,148,197 
POG Sac cuuassedatousavaaneeae Pye Te Tec 13,356,764 
Average monthly production.......cccccscces 4,449,191 


The total dry tonnage of ore treated for the quarter was 
704,295 tons, an average of 7,825 tons per day, the average 
grade being 1.51 per cent copper. The comparative figures 
for the preceding quarter were 6,444 tons per day, con- 
taining an average of 1.61 per cent copper. The average 
gross recovery of copper contained in concentrates for the 
quarter was 19.72 lb. per ton of ore treated, as compared 
to 21.96 lb. per ton for the previous quarter. 

The cost per pound of net copper produced from mill 
operations was 12.50c., compared with 11.38c. for the quar- 
ter ended Dec. 31, 1922. These costs include all operating 
and general charges of every kind, excepting depreciation 
and reserves for federal taxes, and also include credit for 
gold and silver values and miscellaneous revenues. 

The following tabulation shows the financial results of 
operations exclusive of depreciation or Federal tax charges: 


First Quarter, 1923 


CDGRORUA AME) isc ou. Cb Wdicc cengeutcacs deans $388,752.46 
Miscellaneous income, including precious 

THEMED 6b 6s Ri Mer CedecCreeedveeed ewe se vehees 16,859.38 

Operating gain for quarter .........ee0% $405,611.84 


The above figures are based on an average of 15.44c. per 
lb. for copper, compared with 13.81c. for the quarter ended 
Dec. 31, 1922. 

At the mines three additional steam shovel crews were 
put in service during the quarter, making twelve in all. 
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Amparo Mining Co. 
Gold, Silver; Mexico 


A report of the operations of the Amparo Mining Co. for 
1922 shows a profit of $477,759, according to the following 
income account: 


Cost of mining ore and development 


Meine aii aac ee aod wale aes $460,638.75 
“Rrmmnmortatinn 68 ONG tO WA. . cc <5 ic oo cick cs ceevcnvcceccus 36,725.62 
CI cee ee pee wesc r we ex aaa Wh eho naw e Ouee 273,383.20 
Marketing bullion and concentrates. .....................00-. 67,892.30 
I aa eA ih as Loa ed nts 6 WAX Gale iv ata ai 160,348.89 
Military protection and watchman........................000- 19,861.27 
Prospecting. 7,050.20 
Diamond-drill work. . 16,905.47 
RII Oo car te a Ses 5,321.32 
CN ats ies eo ek aaa oe a hw Siarws wee ee 2,238.27 
General expenses, administration and office 89,620.00 
SRW CNMI RUNNIN oon cg cers cvacnbeuvedesenceauewesia 62.33 
Expenses Canada operation 1922. . Sica Sate escag erre hes ei a 28,751.48 
Miscellaneous expenses. . Asi Wawa wikerwial sl ee ae 660.07 
Depletion of mineral resources. jiweviscces Reus 
eee eee ne 53,893.48 
—_—_———_——_ 175,141.53 
$1,344,600. 70 
IROUIOER OCIS os 0 5.5 ioe BA ai hk Sch SRS 521,912.68 
$1,866,513.38 
Income 
Sale of bullion and concentrates................0. 0000 cece euees $1,582,100.77 
IEEE ioe 0. 5 sgl cides sure anaseweceants 5,747.30 
Gain in shipping expenses and taxes 1921. ..............0....... 1,266.24 
Profit on sale silver certificates. .............. 00.0 ccc cece cues 271,286.09 
SIN 5 dado oo 6 Sik ai eke Rcancadexdasnees »112.98 
$1,866,513. 38 
en UN MRNN ia oad n's' dsc o's. bo Rid Kes wera dela eee 521,912.68 
Miscellaneous mene : $17,571.60 
Less, interest on posits. . 5,585.70 
$11,985.90 
UII ho ccc dacaweked csciidus $53,750. 03 
Less interest on investments.. .. 21,582.56 
a 32,167.47 
ee 44,153.37 
De EOC OEE ET EE EE OE fe pa $477,759.31 


Balance sheet as of Dec. 31, 1922, is given as follows: 


Plant: Land, buildings, machinery and equipment. ............. $2,373,112.78 
Available 
Ge aictandnn tay deeded Hank sr ocaddcdawaenss $243,945.68 
Silver certificates. . 30,242.22 
Liberty bonds. . 64,994.50 
Accounts receivable, NN 74,063.29 
U.S. Certificates of Indebtedness................ 50,000.00 
Material and supplies on hand................... 178,530.73 
Ore on hand and in transit...................... 224,546.58 
Investments of Contingent Fund.................. 750, 216.98 
1,616,539. 98 
NDT aids tila dba edeets Ved decide Ces oce daw Skea eee es $326,792.54 
$4,316,445. 30 
Liabilities 
Accounts payable, Mexico.................... $10,903.00 
I es i'h os 5 sc Sua aves ee cee Sadiaaws 225.35 
SN SIE GOT Sos coi oe se ec teacaavece 6,881.56 
po 8 Sere ae eee eee 16,327.03 
Depletion of mineral resources. ................ 923, 313.1 
ar 5 ia hens a SANS Sve ce ed didn thks owe 1,740,778 . 66 


$2,575,666. 64 


Capitalatock... 2... d....6.000. $2,996,800. 00 
Rie CRI oa we cate Se ccscerae de 996,800.00 
——————-_ 2, 000, 000. 00 
Surplus, Jan. |, 1922........... $1,041,018. 43 
Less contingent fund. $50,000. 00 
Canada operation 
charged off....... 77,059.91 
nee 127,059.91 
$913,958.52 
Less dividends............ 340,000.00 
$573,958.52 
Net profit 1922. .....5...... 477,759.31 
$1,051,717. 83 
Less reserves for property and 
GUTOIINEE se 56k ccaccine 700,000. 00 
$351,717.83 
Contingent fund.... $200,000. 00 
Insurance f und, 
Mexican office.... 17,948.81 
Mexican office fire 
insurance fund... 6,000. 00 
(en $223,948. 81 





$575,666.64 
$2,575,666. 64 
Production amounted to 1,606,668 oz. of silver and 37,188 
oz. of gold. Total mined and milled during 1922 was 
157,465 metric tons, being a daily average of 432 metric 
tons averaging 351 grams silver and 7.6 grams gold. The 
average extraction was 93.28 per cent. Cost per ton 
was $7.54. 








Arizona Copper Co. 


A report of the operations of the Arizona Copper Co. 
for the period from Oct. 1, 1922, to March 31, 1923, follows: 











£ 8s. d. 

Dividends for the half year on the company’s hold- 

ing in the Phelps Dodge Corporation, discount re- 
ceived on treasury bills, bank interest, and trans- 
COs: hea kn koe Maen ga Abuse Mi whew ads ya ee et ae 
Mxpenses for the RAlE VORP xis ss vies sc.cc cc eaicaseee'e 2,662 17 2 
ree SECS ere k ove ent boce ee Soseeee see Cae: ome 

Balance at the credit of profit-and-loss account at 
ee RO PRE orcs cs own 2 owl Sao min opie aielae aie ais 20,3889 4 9 
PER sc sl wine co ee eu dock b oman seek nse ee een 42,820 7 7 
TERMBLOTOOR THOM BEBBEVES: oi. . 8255S ini cee wasiene 50,000 0 0 
ERE. SSimis etka Se ne eae Ciete Cee iin aa em 92,820 7 7 


From this balance the directors recommend that a divi- 
dend on the ordinary shares be declared for the period 
from Oct. 1, 1922, to March 31, 1923, of 1s. per share, free 
of tax, absorbing £75,994, 16s., and that the balance £16,825, 
11s. 7d., be carried forward. 


Iron-Ore Production Increased Greatly 
Last Year 


Considerably more iron ore was mined in 1922 than in 
1921, according to the Interior Department. The Chat- 
tanooga and Birmingham districts made gains of 126 per 
cent and 73 per cent, respectively, and the Lake Superior 
district made a gain of 58 per cent. The Adirondack dis- 
trict was the only one that mined less ore than in 1921. 
The average value per ton of iron ore at the mines in 1922 
was $3.12, which is 25c. less than in 1921. The stocks of 
iron ore at the mines at the end of 1922 amounted to 
10,524,279 gross tons, a decrease of 24 per cent from those 
in 1921. 


Iron Ore Mined in the United States in 1921 and 1922 





Percentage 

In Gross Tons of Increase 

or Decrease 
State 1921 1922 in 1922 
Alabama........ Ue slender ih ssa eons eae 2,876,141 5,234,568 + 82 
SUMAN. acon ects Sao einem dares xP 2,0 3,204 + 55 
SRM 5.3654 0 nos anes woeaicbine wes 3,82 513 — 87 
RERMN oo OLn winlau a aamre's 5,556 24,149 + 335 
PON eos eG ho tics ahead sae nen 799 200 — 75 
DEAD oo ss.aisso cic sa cecacsaws OD ntsue nics sasas 
MNERMNIN i Cais 5 De aoe sine Sues 7,075,204 10,453,578 + 48 
PND iii icine. sSie scare 5 os see 17,811,325 28,768,960 + 62 
SE 5.5 od coat awt tesa te cers 1550 408 + 60 
PER esi sna bos Seb eeaa anes ben 26,174 21,726 — 17 
NS Ri cs a SUR mee 268 51 — 8! 
SEMI oi sone cea nite oc cbates 58,589 90,359 + 454 
OEM 60 eS. a ee payee 110,528 118,038 + 7 
PNM ae Ge i cicininiclanamaualeg 469,988 444,381 — 5 
ee SS ee ene 2,58 17,279 + 569 
OPIN eS Se ce Sree wi be i 0- 146,649 780,836 + 432 
RIDE 355. te. oat noon Sein Xo eae 25,709 156,464 + 509 
PN inte os SL GN wie bist twa nce hee Men. . Sosa eee 
TOG oun betuewsiaatencsaew 60,773 15,018 — 75 
SN ia. os eS e eae heeO ES 74,021 30,971 — 58 
WOMEN 25 5 cts eeiee a aiaeiemiae nie 257,014 577,024 + 125 
WSR Fifa Sac kG Sass cS ROO ESS 234,701 332,800 + 42 
29,282,690 47,128,527 + 61 


Estimates Indicate Copper Stocks 
Decreased Again in May 


No official figures as to copper shipments, stocks, or 
refinery production are now given out, but estimates have 
been made in New York which are probably not far from 
the truth. According to these reports, exports and domestic 
shipments in May amounted to 190,000,000 lb., compared 
to 192,000,000 to 195,000,000 Ib. in April, 210,000,000 to 
215,000,000 lb. in March, 175,000,000 to 180,000,000 Ib. in 
February, and 207,000,000 lb. in January. The total ship- 
ments estimated for the first five months of the year are 
therefore about 980,000,000 lb., an average of about 195,- 
600,000 Ib. per month, which is the largest amount of copper 
consumed in any peace-time period in history. 

The refinery output in May was said to be about 185,- 
000,000 Ib., so that stocks of refined copper, much of which 
is probably already sold, decreased about 5,000,060 lb. for 
the month, and are now little above 200,000,000 Ib. Re- 
finery output in April was thought to be about 167,000,000 
lb.; in March, 190,000,000 lb.; in February, 160,000,000 Ib.; 
and in January, 165,000,000 Ib. 
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Facts for the Stockholder 


XIX—Calumet & Hecla Mining Co. 


HE CALUMET & HECLA Mining Co. was incorporated 

in Michigan, in 1871, as a consolidation of the Calumet, 
Hecla, Portland, and Scott mining companies. In 1900 its 
charter was renewed for thirty years, and in 1905 the charter 
was amended, making the corporation a holding company, as 
well as a mining and smelting company. It has also secured 
control of numerous other mining companies and mineral 
tracts, through the organization of subsidiary companies or 
by the purchase of stock in previously organized corpo- 
rations. 

In addition to absorbing the Tamarack, Laurium, Fronte- 
nac, Manitou, Dana, and St. Louis mining companies, it has 
acquired stock in other mining properties as follows: 99,168 
shares Ahmeek Mining Co.; 41,000 Allouez Mining Co.; 
41,500 Centennial Copper Mining Co.; 28,785 Cliff Mining 
Co.; 35,000 Isle Royale Copper Co.; 152,977 La Salle Copper 
Co.; 33,560 Osceola Consolidated Mining Co.; 50,100 Superior 
Copper Co.; 42,602 White Pine Copper Co. common; 10,000 
White Pine Copper Co. preferred; 1,000 Great Lakes Transit 
Corporation preferred; 1,000 Great Lakes Transit Corpo- 
ration common; and 65,000 Copper Canyon Mining Co. 

Calumet & Hecla owns and controls over 160,000 acres of 
land, about half of which is in Keweenaw County, Mich., 
the rest being in Houghton and Ontonagon counties. With 
its subsidiaries it has a shore line of about 34 miles on Lake 
Superior, Lac La Belle, and Torch Lake. On the company’s 
lands are numerous towns, having an aggregate population 
of over 60,000, including employees and others depending 
upon the operations of the company and its allied interests. 

The Calumet & Hecla mine proper is included in a tract 
of about 2,800 acres covering the Calumet conglomerate bed 
in which the original mine is opened. Parallel mines have 
been developed in the Osceola amygdaloid and the Kearsarge 
amygdaloid beds. The conglomerate bed is 5 to 25 ft. wide, 
with an average of about 13 ft. During the last six years, 
the yield of copper per ton of ore treated has been: 28.78 
lb. in 1917, 28 in 1918, 29.61 in 1919, 35.10 in 1920, 37.75 in 
1921, and 47.08 lb. in 1922. This property is opened by 
eleven shafts, four of which are about 8,000 ft. deep, inclined 
measurement. The Red Jacket shaft is vertical, having a 
depth of 4,900 ft. There are about 200 miles of under- 
ground workings. The conglomerate is opened for a length 
of about two miles along the outcrop. 

The Osceola lode is opened over 11,000 ft. along the strike, 
by six shafts ranging in depth from 1,460 to 3,380 ft., and 
the underground development work aggregates about 35 
miles. Average width of the lode is about 35 ft. The yield 
of copper per ton of ore treated is from 12 to 15.7 lb. 

Total production of copper in millions of pounds has been 
as follows: 74 in 1911, 68 in 1912, 45 in 19138, 54 in 1914, 
73 in 1915, 77 in 1916, 77 in 1917, 68 in 1918, 53 in 1919, 57 
in 1920, 15 in three months’ operation in 1921, and 40 in 
nine months’ operation in 1922. 

Production costs per pound of copper before depletion 
and depreciation have been as follows: 8.52e. in 1911, 9.86c. 
in 1912, 14.25c. in 1913, 11.35c. in 1914, 9.83c. in 1915, 11.63c. 
in 1916, 13.01c. in 1917, 15.71c. in 1918, 16.68c. in 1919, 
15.34c. in 1920, 13.47c. in 1921, and 9.75c. in 1922. 

Capitalization consists of 100,000 shares of stock, par 
value $25. After June 23, 1923, capitalization will consist 
of 800,000 shares of stock, par value $25. There is no 
funded debt. Earnings per share on the former basis are 
estimated as follows: $95.30 in 1917, $49.49 in 1918, $13.67 
in 1919, a loss equivalent to $38.23 a share in 1920, a loss of 
$14.91 in 1921, and a loss of $9.37 in 1922. 

The dividend record is as follows: $24 a share in 1911, 
$42 in 1912, $32 in 1913, $10 in 1914, $50 in 1915, $75 in 1916, 
$85 in 1917, $55 in 1918, $10 in 1919, $5 in 1920, nothing 
in 1921, and $10 in 1922. A dividend of $7 was paid on 
March 15, 1923, and $10 per share on June 15, 1923. 

On Dec. 31, 1922, total current assets were $14,307,809, 
with current liabilities of $1,060,790, leaving net working 
capital at about $13,247,000. 

Price range of the stock on the Boston Stock Exchange has 
been: High, $1,000 in 1907; low, $210 in 1921; closing price 
$370 on June 12, 1923. INVESTIGATOR. 
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Week Ended June 9, 1923 
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Stock Exch. High Low Last Last Div. Stock Exch. High Low Last Last Div. 
COPPER GOLD 
Abanedlt: si csaeies vs Boston 70 70 70 Mar. 23, 1.00 
Alaska-Br. Gol...... N. Y. Curb a aa ee are: Alasks Junca 7 _ York as 7 nan eu 
rr Boston = * 22s 224 22} Mar.’19 1.00 } Boundary Red M.... N.¥.Curb *30 *20 *20 .....2727%% pe 
AMROORGE: «666d ces New York 45 44; 452 Apr. ’23,Q 0.75 Carson Hiil.. 3 TESA TES oe 
1 arson - Boston 63 6} OF evecuuineke aaue 
Arcadian Consol..... oston 1 1} OB evinces nonce sia Cresson Consol. G... N. Y. Curb 3 2} 2: Apr. '23Q 0.10 
aie. Cost TEES EY a 10} = 10} « Oct. '18,Q 0.50 Bowe Mines.. - | New York 394 361 38° Apr. *23, 0.50 
alaveras.... ka > we ihe <a .. ee aed dae a ere i 9 
Calumet & Arizona.. Boston Sn sik SH Ma G0 | PN | he Son 1505 18 5:08 Bee ae 8 
Calumet & Hecla.... Boston 381 371 373 Mar. '’23,Q 7.00 Homestake Mining. New York “65 635 65 May’23,M 0.50 
Centennial......... Boston ‘ite | ae 94 Dec. ’18,SA 1.00 | Kirkland Lake Toronto *42 #40} *403 ; ; 
Cerro de Pasco...... New York 433 423 +43° May ’23, 1.00 | Lake Shore... - Toronto 3.60 3.60 3.60 May '23,Q 0.02 
Chile Copper....... New York 273 «264 «26% Mar. 23, 0.623 | Mel - Porcupine. ‘ork a lay '23, : 
Chino New York 234 22°23" Sept.°20,Q 0:37] | Portland) Golo, Springs *39h #375 #374 Oot 30° —DL0t 
= aaa <a F ° OUI. co. sc 5 cs olo. Springs L i Oct. ’20,Q 0.0 
Con. C oppermines. . N.Y. Curb 3 ee ts aes at - : 
Copper Range...... Boston 34° 323 334 May '23,Q 1.00 Ton —.. Rates Tite 73 + “63° Dec. 19, 0.02 
Crystal Copper...... Boston Curb Wu 0 ee. jan tat seas United Eastern...... N. Y. Curb 2 1% Avr. ’23,Q 0.15 
—- naan ce —— € * 31 — ae 9 S 3 Ley Soong aes oe % “51 *5 2 usenedeues aa 
E pULTE. . eee 5 . ite Ua a 1 oe ° « Curb eosccococcee . 
ee ee a Wright-Iargreaves.. Toronto 3.23, 3.10, 3.25, Apr. 62025 
| Sree I OTR ic eccncesens “— ukon Gold........ - ¥. Cur 3 1% 1yJune’ ie 0.023 
Gadsden Copper.... N. Y.Curb pan éate WA wade lesen sat 
Granby Consol....... New York 2% 23) 24 May “19, Q” 125 GOLD AND SILVER 
Saas aide od York 233 234 23} Nov. °20, Q 0.50 penton Sient Corp.. Ss EE *15 * ~~" sedddaadts ea wade 
ancock............ Boston soar tee, © TA ee ores ae ons. Virginia...... an Francisco 93 9% Of ....... geade: caas 
Howe Sound........ N. Y. Curb 32 33 #4 Jan. ’21, 0.05 Continental Mines... N.Y. Curb 3 43 Dei eusegaacaus ae 
Inspiration Consol... New York 334 32 323 ‘Apr. ‘23,Q 0.50 | Dolores Fsperanza... N.Y, Curb Ise |W yeApr. *23 0.05 
Weis Catscccc sce oes Boston Curb 53 4 5 May 23, K 0.15 Jib Consol.......... . Com . cD) MM oS teas lalate wares 
- OVS: 266i cid pate . 3 2 a Mar. a Q 0. = sees — N. + = £90 pe a a = Q .-o 
MTIOBOAS. sin 3.48 56 ew Yor 3 6% Apr. ’23, 0.7 onopab Divide..... ur ay, 0.10 
Keweenaw Beas oira Boston 21 = zi re et Ga) ewes —_ Mining. . + — i tt UwApe. 3 qx 0. 40 
eke Come@..n..:. Beem. 2% 9 iF isceccczces sed “onopah Mining - Cur } pr.’ 0.0 
Magma Copper..... New York 34 323 323 Jan. °19,Q 0.50 Unity Gold. . N.Y. Curd 4} 4} Ph resin te aa ae "4 
Mason Valley....... N.Y.Curb a ee tet ..,. | West End Consol.... N.Y. Curb 7. 7 +97 Mar.'23,Q 0.05 
Mass Consolidated... Boston Sieh sani 1% Nov. ’17, 1.06 SILVER-LEAD 
Miami Copper.. New York 253 253 2534 May °23, 0.50 , : 
Michigan......+.... Boston ae eee, ‘a esi Meee. + oan" 33 Ae Se &e 
Mohawk........... Boston 51 49 5! Mar. ’23, 1.00 ardill MM. & M....- als Lake 20 . 
Mother LodeCoa.... New York 10 93 st Mar. ’23, Q 0.50 Chief Consol........ Boston Curb 43 4 May OF. Q 0.10 
Nevada Comaoll..... New York 1 133 Sept. "20, Q 0.25 Columbus Rexall.... Salt Lake *68 °58 *66 Aug. : "aa 0.03 
New Cornelia....... Boston 18 17 1a May 23, Q 0.25 Consol. M. &S..... Montreal 264 254 254 Oct. *20, 'Q 0.623 
North Butte........ Boston 73 ii esgi Oct "18Q 0. 25 | Federal M. &&..... New York 7 5 6 Jan. *09, 1.50 
Ohio Copper..-..... N. Y. Curb *67. #55 Federal M. & S. pfd. New York 414i 344 40 Mar "23, Q 1.75 
Old Dowini 231 . a. 1280 i or Florence Silver...... Spokane *38 8 *38 ©€38 Apr.’19,Q,X 0.01} 
on....... Boston 2 22 "334 Dec. ’18,Q 1.00 —- N 
Osceola... . Boston 33, 31 33 Mar. ’23,K 1.00 | Hecla Mining....... ae 7 ot 7k Mar. 23, 0.25 
Phelps Dodge....:.2 Open Mar. 185 ¢175 .... Apr. '23,Q 1.00 | Iroa_Blossom Con... Y.Curb $30 $29" #30 Apr.*22,Q 0.024 
Quine Boston 32 30 32 Mar. 20,Q 1.00 Marsh Mines...... N. Y. Curb *14 *14 *14 June’2I,I 0.02 
Ray Consolidated. New York 134 12 13h Dec. '20,Q 0.25 a ore OE 8. 8. FA Bn 123, 0.124 
a a dee i ee 1 Wl ciaecncange mau Se eae + pr. : 
a Naps. hon 40 39 40" Mar.’23,K 3.00 — a seeeees ._ 3 oon" om" Kew. pie 0.0% 
Seneca Copper...... E BP ora a4 sale end ‘eine Livers mi Osan’ pr. £3, : 
foe a #70 *70' *70' Nov. ‘17 6.25 | Simon Silver Lead. N-Y.Curb 934 930 34 felt. 
Shattuck Arizona. . New York otis alle 7} Jan. °20, 0.25 Brow stan veri N. ¥. Curb 1 3 soe 1 - jan. *2i,K "(0104 
? * * * hias , i : an. , 
South Lake. =.=... —— 7 ee te Salt Lake — 3:20 3.09, 3.17) Des. 23, QX 9:10 
Tenn. Cc. &C. cfs... New York 2 m wl Apr. a Q if 0.25 Utah-Apex pateedeed Boston ania 32 3 Nov.’ 20, K 0.25 
uolumne.......... oston ay . 
oe aoe | 4, 48 bk 18 23,2 1.90 | Bethlehem Steel..... New York 5355 e Apr. '23,Q 1.25 
Utah Copper. . New York 65} 64} 65% Mar. 23, Q 1.00 7 pee sae Kee Pern eee coe = =— i pu cee ccc eeee 
Utah Metal & T.. Boston “90 *90) «=*90 Dec. °17, 0.30 Colorado Fuel & iron New York “353 «325 it iday "23 Q 2.00 
VIKOEB. 600500 0550 Boston My sddavecesens +++ | Gol. Fuel & Ironpfd.. New York ae ae Feb.’ 23, 2°00 
wot ea ckeseeeuee —— *80 ~ as Acdeevateves Gt. North’n Iron Ore New York 29 28} 28} Apr. ’23 1.00 
NOTING. . cece oston cee ss 
coceee Boston BEB se eeeeeeneee Inland Steel......... N.Y¥.Curb  ... 1. 4 "23 0 
NICKEL-COPPER Mesa Bron. § YiCu oe : es ee 
Internat. Nickel..... New York 153 14 14% Mar.°19, 0.50 | Replogle Steel. ..... Ow eee OE Cte ee cecccceccs 2s 
Internat. Nickel pfd.. New York 82} 794 4; May°23,Q 1.50 [Repablie L&E... Hew York 52% ‘ i 50} May 2: 1.50 
LEAD ene: tit ie 
‘ x : ’ oss-Sheffie ew Yor eb. 1.50 
Carnegie Lead & Zine Pittsburgh 34 3} 7 a endear maa Sloss-Shef. S.&I. pfd.. New Vcrk 80 80 Apr. 23 1.75 
National Lead...... New York 1213 12 12 i Mar. ’23,Q 2.00 | U.S. Steel.. .... New York 98 So 963 Mar. "23.Q@ 1.35 
National Lead pfd.. New York 1114 108% «1113 Mar. 23, Q 1.75 U. S. Steel ey New York 118 «61174 =1172 May 23" 1.75 
St. Joseph Lead... .. New York 193 193 19} Mar. 23, "Q,.X 0.50 Viewna C4 6 Gai aoe BS 59 59 z Jan. ‘oda 1.50 
ZINC Virginia ew Yor tee ses Jan '2 2.50 
Am. Z. L. & 8... New York 12g #123 1!2§ May *20, 1.00 VANADIUM 
Am. Z. L. & S. ‘pid... New York 45 43 43 Nov. 20, Q 1.50 | Vanadium Corp..... New York 34 31g 334 Jan. ’21,Q 1.00 
Butte C. &Z........ New York 73 63 73 Mar. *23, 0.50 oO ; ‘: 
Butte & 7 New York 25 22 25 Mar. *23,Q 0.50 ASBESTOS 
Callahan Zn-Ld. . New York 73 6 6} Dec. ’20,Q 0.50 | Asbestos Corp...... Montreal 623 60 623 Apr. *23 Q 1.50 
New Jersey Zn... N-¥.Curh 160-158-160 May '23,Q 2.00 Asbestos Corp. pid... Montreal " 83; 83 83 Apr.’23Q 1.75 
Inited Zine........ N. Y. Cur tna yas Ace iacte bara at att wad ULPHUR 
Yellow Pine........ | Los Angeles *65 8 *61 “62 Sept. ’20, Q 0.03 Jesper nein - yout 3 : Bs a . ay 8 ; - 
SILVER exas Gulf......... ew Yor : ay ’23, -20 
Alvarade............ N. Y. Curb 6} 6} | Cer rere PLATINUM 
Batopilas Mining.. New York 3 } ‘ Dec. ’07,1 0.123 | So. Am. Gold & P... N.Y. Curb ea MMixsctdddens c 
Beaver Consol....... Toronto #35 *33 *35 May '20,K 0.03 MINING, SMELTING AND REFINING 
casas <s er ee gee OTT se neues ---+ | Amer. Metal........ New York 465 46 46} Mar.'23,Q 0.75 
Castle-Trethewey... Toronto 25 Oe oe ek ce cae 1 pfd.. Mew Weck "23 
Coniagas........... Toronto 3.00 2.80 2.80 May ’21,Q 0:12} | Amer. Metal pfd.... New Yor “sa, ‘aan "14, Mar 2. 8.75 
caged... agmg Toy The hg eek 8 | Ae seat, Revd Gi Gay ‘ah MALS 199 
top-Nev........ N. Y. Curb. 1 We a hecaoce a’ ny ‘gm. R , ang ; : 
Kerr Lake.......... N.Y. Curb 2 2h 25 Apr.°23,Q° 01125 | U.S: Sm_R. & MM... New York 305 30 fan. (21,Q 0.50 
La WR oc tnt ote Toronto *35 *3] *32 Apr. "22, 0.10 U. 3. “Sm. R. & M. pfd. New York 44h 433 44} Apr. 23 Q 0.873 
McKinley-Dar.-Sav.. Toronto *19 *18 *18 Oct. ’20,Q 0.03 *Cents per share. {Bid or asked. Q, Gustety. SA, Semi-annually. M, 
Mining Corp. Can..... Toronto 2.80 2.75 2.75 Sept.’20, 0.123} | Monthly. K, Irregular. I, Initial. X, Includes extra. 
Nipissing. . wesce  NY.Camb 5? 5} 52 Apr. °23, 0.15 Toronto quotations courtesy Arthur E. Mapeye Spchene. Pohlman Investment 
Ontario Silver....... New York 53 53 53 Jan. °19, g 0.50 Co; Salt Lake, Stock and Mining Exchange; Angeles, Chamber of Mines 
Temiskaming....... Toronto *40 *39 *40 Jan. ’20, 0.04 and Oil; Colorado Springs, Colorado Springs Stock Exchange. 
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NEW MACHINERY 
AND INVENTIONS 


Automatic Starters for 
Synchronous Motors 


Automatic control of the starting of 
synchronous-type motors is making pos- 
sible the use of this type of motor to a 
greater extent, because the manual 
starting is apparently a complicated 
procedure which takes considerable time 
and effort on the part of the attendant. 
By the use of controllers recently de- 
signed by the Cutler-Hammer Manu- 
facturing Co., of Milwaukee, Wis., the 
starting of a synchronous motor is as 
simple as for any other type, a push 
button station being the only part of 
the apparatus which the attendant need 
operate. 

Most all modern synchronous motors 
are supplied with squirrel-cage wind- 
ings for starting purposes, and in addi- 
tion to shifting the connections from the 
low voltage to the high voltage trans- 
former taps it is necessary to connect 
the field winding of the motor to the 
d.c. exciter at the proper time. 

Synchronous motors are usually of a 
size which requires a starting compen- 
sator of greater capacity than the aver- 
age manual size, and are in many cases 
wound for high voltages. For these 
reasons, also, automatic control with 
magnetic contactors is preferable. Oil 
switches are used, one for connecting 
the motor to the starting transformer, 
and another to connect the motor to 
the line. After the motor is up to 
speed and the field switch closed, the 
starting switch must be opened and 
running switch closed. If these oper- 
ations are not carried out properly, 
various troubles arise, such as high 
peak currents, breaking down of the 
insulator, which makes the automatic 
starter with its simple push button con- 
trol so attractive. 

In one recent installation in a pump- 
ing station, the “start” and “stop” push 
button station was located one mile dis- 
tant. For automatic starting of a syn- 
chronous motor driving a pump, a float 
switch may be employed which will 
start the motor at low level and stop 
it when a pre-determined high level is 
reached. On a closed system, a pres- 
sure regulator may be used in place of 
the float switch for accomplishing the 
starting and stopping, being connected 
in the pilot circuit to the main magnetic 
switch of the automatic starting panel. 
With some installations a magnetic 
clutch is used between motor and driven 
machine, which remains disengaged dur- 
ing the period that the motor is getting 
up to speed and synchronizing. 








The Straub Manufacturing Co., 507 
Chestnut St., Oakland, Calif., has con- 
tracted with the Charleston Hill Na- 
tional Mining Co., of Winnemucca, Nev., 
for a complete amalgamation and con- 
centration plant, which inclues two No. 2 
Straub mills. 





Engineering and Mining Journal-Press 


INDUSTRIAL NOTES 


Caesesescccscuccas? 





SSCSCOCTOSESSSCESSRSSASTES SESS S SSE SCESSSASSeeeeeeeeesaeeeeeeeeese. 


rl 


W. C. Finely, erecting engineer for 
the Pelton Water Wheel Co., is at 
Ocean Falls, B. C., where he is install- 
ing a 6,300-hp. Pelton double-overhung 
reaction turbine at the power plant of 
the Pacific Mills, Ltd. The company has 
also contracted with the Pacific Power 
& Light Co., for reconstructing the No. 
4 turbine in its Walla Walla River plant, 
near Milton, Ore. 


The Ruggles-Coles Engineering Co., 
50 Church St., New York, reports recent 
sales of sixteen Ruggles-Coles driers to 
twelve different companies in six differ- 
ent states. These driers were intended 
for stone, ore, coal, sand, clay, carbon 
and coke. Two special coolers were also 
sold to the California Cyanide Co., of 
Los Angeles. 


The Uehling Instrument Co., of Pater- 
son, N. J., which manufactures CO, re- 
corders and draft and vacuum gages, 
has just made two important agency ap- 
pointments — namely, Amsler-Morton 
Co., Fulton Building, Pittsburgh, Pa., 
for western Pennsylvania, and John A. 
MacDowell, 2039 Railway Exchange 
Building, St. Louis, Mo., for eastern 
Missouri and southern Illinois. H.R. N. 
Johnson, who formerly represented the 
Uehling Instrument Co. in Minnesota 
and the Dakotas, has joined the W. P. 
Nevins Co., 120 South Ninth St., Minne- 
apolis, Minn., which company is now the 
official Uehling representative in the 
territory mentioned. 


The Link-Belt Co., of Chicago and 
Philadelphia, announces that L. M. Dal- 
ton has succeeded E. J. Burnell as man- 
ager of the Boston branch office. Mr. 
Burnell resigned his post to enter busi- 
ness for himself. In the future the 
address of the Link-Belt Cleveland office 
will be No. 329 Rockefeller Building. 
This is the same building under a new 
name. 

The B. F. Sturtevant Co., Hyde Park, 
Boston, Mass., has purchased the plant 
of the Wisconsin Engine Co., makers of 
Corliss pumping engines at Corliss, 
Wis. The plant covers ten acres. * Ship- 
ping facilities are ample. The new 
plant will be under the same direction 
as the other factories at Hyde Park, 
Galt, San Francisco, and Philadelphia 
with Ex-Governor Foss as president. 
Harry W. Page has been selected as 
general manager and will be in entire 
charge of the Wisconsin plant. 

The Federal Zinc & Lead Co., Ltd., 
announces the removal of its Montreal 
office to Room 602, Drummond Building, 
Montreal, Que. 

The new improved form of gelatin 
recently placed on the market by the 
Atlas Powder Co. is stated by the com- 
pany to be giving excellent results, not 
only in its all-around efficiency as an 
explosive, but in respect to the negli- 
gible amount of fumes evolved. One 
foreman advises that they have cut down 
the number of sticks to the hole and cut 
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out three fans, as gas does not bother, 
An engineer on a large tunnel operation 
reports that his men can return to work 
in twelve to eighteen minutes, while 
with old style gelatin it required at 
least thirty minutes before they could go 
back. The manufacturer of this new ex- 
plosive claims, further, that it is ex- 
tremely high in water resistance and 
also practically perfect in plasticity. 


TRADE CATALOG 


Crushing and Screening — Portable 
gyratory crushing apd screening plants 
are described in a sixteen-page pamph- 
let put out by the Austin Manufacturing 
Co., 400 North Michigan Ave., Chi- 
cago, Ill. 

Trucks—In an eight-page catalog the 
Four Wheel Drive Auto Co., Clinton- 
ville, Wis., describes its F. W. D. winch 
equipment and the uses to which it may 
be put. 

Water Softening—“Zero, or One and 
One-Half. Which?” is the title of a 
12-page book describing the Graver Hot 
Process water softener, which has been 
issued by the Graver Corporation. The 
process is contrasted with the Zeolite 
process in a manner claimed to be free 
from bias since (it is stated) the com- 
pany makes both types of water sof- 
teners. 

Car Puller—The Gifford-Wood Co.’s 
G-W electric capstan car puller is de- 
scribed in a leaflet just issued. The 
company is located at Hudson, N. Y. 

Crushers—Bulletin 1005 of the Penn- 
sylvania Crusher Co., Stephen Girard 
Bldg., Philadelphia, covers the com- 
pany’s line of heavy-duty Pennsylvania 
“steelbuilt’”? hammer mills, used for re- 
duction of limestone, cement rock, gyp- 
sum, shales and similar materials. A 
patented automatic tramp-iron sepa- 
rator is featured. 

Slusher Hoist—The Sullivan Machin- 
ery Co. describes its Turbinair hoist, of 
the double-drum HDA type, in Bulletin 
76-D, just issued. This hoist weighs 
555 lb. or about 85 Ib. per hp., is 29 in. 
long by 15 in. wide and stands 19 in. 
high. Bulletin 76-C describes the single- 
drum type HA Turbinair hoist. In 
these catalogs considerable new matter 
has been added to earlier editions. 


“Bucyrus Placer Dredge Machinery” 
is the title of a catalog on dredge 
operations, recently published by the 
Bucyrus Company. It marks the devel- 
opment of dredging machinery from its 
beginning and the position occupied by 
the company in the mining of alluvial 
deposits of gold, platinum and tin in the 
greatest alluvial mining districts of the 
world. The catalogue includes a discus- 
sion of the requisites of a successful 
alluvial mining project; the choice of 
the dredge, standard sizes and capac- 
ities, the design of the various units and 
the information required for preliminary 
quotations. It will be sent to those in- 


terested by addressing the Bucyrus 
Company, South Milwaukee, Wis. 


